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ADVERTISEMENT. 


The  publications  of  the  National  Museum  consist  of  two  series, 
Pro<*eedintrs  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  paj^rs 
Iwised  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  limited 
groups.  A  volume  is  issued  annualh'  or  oftener  for  distribution  to 
libraries  and  scientific  Cvstablishments,  and  in  view^  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance.  The  dates  at 
which  these  sejmrate  papers  are  published  are  recorded  in  the  table  of 
contents  of  the  volume. 

The  present  volume  is  the  thirtieth  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series  of 
more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
Iwsed  chiefly  on  the  collections  of  the  National  Museum. 

A  (jiiaito  form  of  the  Bulletin,  known  as  the  ''Special  Bulletin,"  has 
been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

Since  liK^I  the  volumes  of  the  series  known  as  •'Contributions  from 
the  National  Herlmrium,"  and  containing  papers  relating  to  the  botan- 
ical collections  of  the  Museum,  have  been  published  as  Bulletins. 

Richard  Rathbun, 
Acthig  Secretary  of  the  Smith($o7iian  Institution, 
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AsHMEAD,  William  H.     Descriptions  of  New  Hymenoptera 

from  Japan.— No.  1448.     May  11,  1906« 169-201 

New  genera:  Mat^umuraiuSf  Proterocryptus^  JfemUphialteSf  Nesopim- 
piUf  Xatraiaf  Acanthormius. 

New  specie**:  MaUumuraius  grandis^  Exephane$  koebeleiy  JStenicineti- 
mon  sapporoensUf  Melanichneumon  j^ponicusy  Rluxidermm  japoni- 
ruSy  Phaeogenet  japonictiSj  BcUhymetis.  sapporoensiSy  Scinascopxis 
japonicust  S.  albomaculatuSf  Adiodola  polita,  Paraphylax  albisca- 
puSf  HemiteUs  mpporoerms,  Proterocryplxis  nawaiiy  Orypttu  alheriiy 
Mf9ogtemi8  odocinctuSf  Pimploptertts  japonicus,  Megarhyasa  j(  ponicay 
HemiephxaUes  glyptus,  Pimpla  pluto,  Apechthis  orbilaliSf  A,  mppo- 
roensiSy  Epiurus  anntUitarsUy  E,  hakonensiSy  E,  persimilisy  Xesopirn- 
pla  narunyXy  Theronia  japoniaiy  Odantomerus  nikkoengisy  CalUcUifis 
incertay  Sychnoleter  japonicuSy  Rhimphalea  dubiay  Asthenara  rufo- 
cinda,  Bas»u$  japonicuSy  Syrphoctonus  ntamiensis,  Exochus  hako- 
uetishfy  Campoplex  hakonmsiSy  C.  hicoloripeSy  Natuaia  japonicay  Teme- 
lucha  japonicay  Pristomirus  chinetisisy  AUleute  jxiUidipes,  Phaenocmpa 
formosxy  Kahlia  secunday  Ephedrus  japonicuSy  Aclitns  iiawaiiy 
Aphid'ms  gifuensky  A.  japonicuSy  A.  lachnivorusy  A.  areolcUuSy  Lysx- 
phlebuA  japonicuSy  AfeteorusjaponicuSy  Macrocentrus  gifxiensisy  Phane- 
rotoniaflavay  Ascogaster  atamiensiSy  Glyptapanteles  polituSy  (r.  minor y 
Q.  femorahiSy  G.  {ApanUles)  japonicuSy  O.  naivaiiy  MicroplUia 
atamitnmsy  M.  mpporoensisy  Melanobracon  tibialisy  Marrodydium 
flavipe^y  Chelonogantra  koebeUiy  C  pleuraliSy  Microbracon  japellnSy 
ZaglyjMogastra  abfjottii'j  Xenobius  albipeSy  Ifeterogamns  fasciatipenxiisy 
If.  thoracicusy  Rhogas  fu8comaculatu8y  H.  japonicuSy  hcldogonun 
hakone7isi*y  Chremylus  japonieuSy  Acanthormius  japonicus. 

Baxta,  Arthur  M.,  and  Waldo  L.  McAtee.  •The  Life  Ili^- 
tor\'  of  the  Cave  Salamander,  Spelerpes  Maciilicaudus 
(Cope).— No.  1443.     April  2,  1906 «- 67-83 

Bartsch,  Paul.  Descriptions  of  Two  New  Naiads. — No. 
1454.     May  9,  1906« 393-395 

New  species:  Nephronaias  fluckiy  Diplodon  huapen»is. 

.     See  under  Dall,  William  Healey 321-369 

Bassler,  Ray  S.  A  Study  of  the  James  Types  of  Ordovician 
and  Silurian  Bryozoa.— No.  1442.     April  2, 1906 « 1-66 

«  Date  of  publication. 
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Bassler,  Ray  S.     See  under  Ulrich,  Edward  0 1 .   149-164 

Brlner,  Lawrence.  Synoptic  List  of  Paraguayan  Acri- 
didfe,  or  Locusts,  with  Descriptions  of  New  Forms. — No. 

146L     June5,  1906« 6ia-r)y4 

New  genera:  Amblyscapheus,  Meloscirlus^  Orthoscaphensj  Omalotettix, 

LeiolettiXy  Eurotettix. 
New  species:  Apotettic  brunerij  Bairachidea  notataj  Hyalopteryx  lamel- 
lipesy  IL  spcculariHy  OrphuleUaobsmrOy  Amblyiropidiarobustay  Ambly- 
scaphem  liiieatuSf  Meloscirius  auMralUy  Muuatia  australisy  Tropinotus 
liiexicanuSf  T.  affinisy  T.  UneatuSy  Alcamenes  cru<ta(usj  Zoniopoda 
simili^y  Z.  JUsicauday  Z.  exilipcJiy  Dlponthus  paraguayenmSy  Leptysma 
argenlina,  L.  gracUiSy  Amilia  coccineipeSy  Inusia  pallida y  Pararonwps 
paragnayenscy  P.  aqualicuniy  P.  poUtumy  Bucephalacris  paraguayen- 
slSy  AleiKU  brachypteniSy  Paraleuas  fosteriy  P.  punctipennUy  P.  minor y 
Orthoscaphens  roseipnmiSy  Omahtettix  tngnatipeSy  Dichroplua  robusiaSy 
D.  paraguayensisy  I).  dubiuSy  D.  brasUiensiSy  D.  cinctipeSy  Leioteltix 
I'iridiSy  L.  pimctijyeSy  X.  sanguin^u^y  L.  flavipesy  ScotuMa  rtibripeSy  S. 
brasilinisiSy  Chlorus  ritlatusy  Eurotettix  femoratus,  E.  minor. 
New  name:  Parascopas. 

BuscK,  August.     A  Review  of  the  American  Moths  of  the 

Genus  Casmopteryx  Hubncr.— No.  1463.     June  4,  1906''..   707-718 
New  species:  Cosmopterpx  dandestineila. 

.  Tineid  Moths  from  Southern  Texas,  with  Descrip- 
tions of  New  Species.  —No.  1465.     June  4,  1906  ^' 721-736 

New  genera:  Numatay  Untomiay  Euprora, 

New  species:  Telphxisaacaciellay  Agnippe  evippeellay  Numatabipunctelhiy 
•  Erippe poUostellay  Becurvaria elachistelhty  Phthorinuea  minor y  Vntouiia 
untomiella,   Tamarrha  bUlenelUiy  Momplia  punctifereUay   (iracilarin 
(Dialecfica)  gunniellay  Coriscium  texanella,  Enprora  argent iliniella. 

Caudell,  Andrew  Nelson.  The  Locustidie  and  Gryilida? 
(Katydids  and  Crickets)  collected  by  W.  T.  Foster  in  Para- 
guay.—No.  1450.     April  21,  1906 « _  _ 235-244 

New  genus:  Xiphelimum. 

New  species:  Ilomatoicha  fuscopunctatay  Ceraia  snnili%  C.  comutoides, 
Phylloptera  alliedeOy  P.  fosteriy  Turpilia  subijifrmiSy  Xiphelimum 
amplipenni^y  Xiphidium  strictoidea. 

Clark,  H.  Walton.     SW  under  Evermann,  Barton  W S51-855 

Dall,   William  Healey,   and  Paul  Bartsch.     Notes  on 

JapanCvse,  Indopacific,  and  American  IVramidellida? — No. 

1452.     May9,  1906« \ 321-369 

New  subgenus:  XisiturriSy  Babelhy  Egilina. 

New  species:  Pyramidella  ( Tiberia)  japonica,  P.{Actiropyramis)  digita- 
liSy  P.  {Iphiana)  Uschkeiy  Turbonilla  {Chemnitzia)  ab.^eiday  T.  (('. ) 
approximatay  T.  (C.)  infaiduhi,  T.  (C.)  actoporay  T.  {C.)  acosmiuy 
T.  (Xi^iturris)  crystallinay  T.  {Lancella)  belhy  Odostomia  (Parthe- 
nina)  metOy  0.  (Chrysallida)  daXy  0.  {Pjrgulina)  lecttty  0.  (Oddta) 
lectimmay  0.  {(),)  felixy  O.  (Evalea)  cnltOy  0.  (Odostomia)  mauriti- 
an((y  O.  (0.)  Umpida. 

«  Date  of  publication. 
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New  subspecies:  Pyramidella  ( Tiheria)  pusillajacksonensi^,  Turbonilla 
( Cinffuitna )  ciiigtdata laticing^ula,  Odostomia  ( Pyrgulina)  densecoMata 
upoluenms. 

New  names:  Pyramidella  (Pharcidella)  moffatiy  P,  {Tiberia)  dunkerty 
TurhiniUa  (Chemnitzia)  garreitiaim^  T.  {Pyrgisculus)  candidissima, 
T.  {Mormubi)  axdxca^  T.  (Lnncella)  peaseiy  T.  (Babella)  cielatior, 
Odostomia  ( Menestho)  exaratimmay  0.  (Amanra)  martensiy  0.  (Odos- 
tomia) dffsimana. 

EvERMANN,  Barton  W.,  and  H.  Walton  Clark.  New 
fishes  from  Santo  Domingo.— No.  1478.     June  27,  1906 «..   851-855 

New  species:  PlatyptxcUus  pertigiie,  P.  dominiceiisiSj  Sicydium  biiscki. 

ftiDLEY,  James  Williams.  A  New  Ruminant  from  the  Pleis- 
tocene of  New  Mexico.— No.  1447.     April  4,  1900  « 165-167 

New  genus:  Liops. 

New  Hpecies:  Liops  zuniensis. 

GiLMORE,  Charles  W.  Notes  on  Some  Recent  Additions  to 
the  Exhibition  Series  of  Vertebrate  Fossils. — No.  1460. 
May  31,  19()6« 607-611 

Hrdlicka,  Ales.  Brains  and  Brain  Preservatives. — No. 
1451.     June4,  1906^ ._ 245-320 

Jordan,  David  Starr.  A  Review  of  the  Sand  I-«ances  or 
Ammodytida3  of  the  Waters  of  Japan. — No.  1464.  June  4, 
19(h;«./. „.. 715-719 

and  Alvin  Seale.     Descriptions  of  Six  New  Species 

of  Fishes  from  Japan.— No.  1445.     April  4,  1906 « 143-148 

New  genua:  Sayonara. 

New  species:  Phoxinus  septentrionali^y  Rhodeus  oryziiy  Sayonara  sat- 

gnmn-j  Siflyistrum  mororanfy  Rhinogohhm  nagoyiVy  Calnonyinus  kita- 

hariF. 

and  John  Otterbein  Snyder.     A   Synopsis  of  the 

Sturgeons  (Acipenseridte)  of  Japan. — No.    1455.     May  9, 

1906  « 397-398 

^ .     On  a  Species  of  Loach;  Misgurnus  Decem- 

cirrosus  (Basilewsky)  from   Northern   China. — No.  1474. 

June  16,  1906«,- .    ! 833-834 

,     The  Giant  Bass  of  Japan. — No.  1476.    June 

16,1906'' -    841-845 

and  Edwin  Ciiapin  Starks.     List  of  Fishes  Collected 


on  Tanega  and  Yaku,  Offshore  Islands  of  Southern  Japan, 
by  Robert  Van  Vleck  Anderson,  with  Descriptions  of  Seven 
New  Species.— No.  1462.     June  4,  1906  «  . 695-706 

New  species:  CoryOiroichthys  tanakiVy  Atherina  morrixij  Cri^tirtpsflnm' 
meiiSy  Blennitts  ellipeSy  Salarias  anderxoni,  S.  tanegammny  Pctrosrir- 
Ifs  loxozontis. 

«  Date  of  publication. 
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Jordan,  David  Starr,  and  Richard  Crittenden  McGregor. 
Description  of  a  New  Species  of  Threadfin  (Family  Poly- 
nemidse)  from  Japan.— No.  1470.     June  4,  1906  « 813-815 

New  species:  Polydactylus  agonasi. 

Matthew,  William  Diller.     The  Osteology  of  Sinopa,  A 
Creodont  Mammal  of  the  Middle  Eocene. — No.  1449.    May 
,  11,  1906 « 203-233 

New  genus:  Tniemnodon, 
New  species:  Sinopa  grangeri. 

McAtee,  Waldo  L.     See  under  Banta,  Arthur  M 67-83 

McCjregor,    Richard   Crittenden.      See  under    Jordan, 

David  Starr 813-815 

Miller,    Gerrit    S.,   Jr.      Notes  on    Malayan  Pigs. — No. 

1466.     Junel3,  1906« .../. 737-758 

New  species:  Sus  gargantuan  S.  juhatus,  S.  jubatuhis^  S.  rhioniSj  S.. 
peninmilariSj  S.  niadenmSf  S.  babi^  S.  mimuB, 

.     The  Mammals  of  Engano  Island,  West  Sumatra. — 

No.  1472.     June  4,  1906«._ 819-825 

New  species:  Mu8  enganusj  Pteropus  enganu,%  Kerivoula  engona. 
Oberholser,  Harry  C.     Notes  on  Birds  from  German  and 

British  East  Africa.— No.  1469.     June  4,  1906  « 801-811 

New  8ubsp)ecie8:  Pomatorhynchwt  senegalus  armenus. 

Rehn,  James  A.  G.  Descriptions  of  Three  New  Species  of 
Katydids  and  a  New  Genus  of  Crickets  from  Costa  Rica. 

.     No.  1459.      May  24,  1906 « 597-605 

New  genus:  Symphyloriphun. 

New  species:  TurpUia  grandiSy  Ischnomela  pulchripemtisy  Mxmetica 
crennlata^  Symphyloxiphus  magyiijicum. 

.  Notes  on  South  American  Grasshoppers  of  the  Sub- 
family Acridinie  (Acridida?),  with  Descriptions  of  New 
Genera  and  Species.— No.  1453.      May  9,  1906« 371-391 

New  genus:  Borellia,  Stereotetlix. 

New  Species:  Amhlytropidia  chapaderms^  Coq/toteUix  Uneuris,  Stauror- 
hectm  hrevipennh,  BorelUa  carinata,  StereolHiix  paralogiHeSj  ScyU'ma 
uniformiSf  *S'.  mffumXy  S.  smUhi,  >S'.  schistocercoideSy  Stiraplaira 
hrvnnea. 

New  subspecies:  Stanrorhectus  longiconm  rarkgatun, 

ScHAUS,  William.     Descriptions  of   New  South   American 

Moths.— No.  1444.     April  2,  1906 « 85-141 

New  genera:  Mantruduy  MakapiOy  Kohlera,  (hrbojia,  Phihromia, 
Schjizama,  Coruhiaj  (hroga,  Peteroma^  Batyma,  Isleuy  Coscaga^  Oca- 
lariaj  Hyponeuma. 
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Plage. 
New  species:  Artenura  biundiAkUa,  A.  druceiy  A.  thomsoni,  A.  iamba^ 
Auiomeris  meridana,  A.  vomona,  A.  annulata,  A.  innoxia,  A.  pom- 
iferay  A,  jueundouiex^  A.  hamata,  A.  moresca^  A.  jmrUiny  A.  orodinOy 

A.  cunilijieay  Phricodia  baronuij  Copaxa  nifinatiSf  C.  maronay  C, 
UnetUay  Hylesia  terraneay  CaririavtgialUy  Eloria  cubanay  E.  aroen^is, 
E.  fterenay  Doa  cubanay  Mantruda  erraticay  Phecada  joannOy  Car- 
titara  roaeilinea,  C.  umbralay  Lauron  alhiplagay  Eriopyga  ^iseirenHy 
Xylinisita  lignitxSy  Eudipna  templaday  Xxiiia  randay  X.  salfreHa, 
Ingttra  sabuiosoy  Makapta  canwscenSy  Kohlera  jielmUiy  K.  hrumay 
Perigea  charaday  P.  cenoUiy  P.  sfrorray  Xonagria  infemdy  Ifadeiia 
jonea,  Carbona  obscuray  Oligia  fuscomay  Semiophora  bastuloy  S. 
punduhiy  EuMrotia  geogay  Iscadia  nigniy  I.  duckinfieldidy  J.  strocOy 
T:eniocampa  naolinay  Cophanta  chrymrgin^a,  Plu9ia  caudatay  Acan- 
ifiodica  panuloy  Trileuca  oehraceay  Phihromia  narectay  Rhaesena 
jalnpenOy  R.  nezeilOy   R.   rubromarginaUiy  Phiprosopus  hypetioideSy 

Ca»andria  chirieOy  Schazama  angustipennisy  Corubia  tesiaceay  Dory- 
odes  elongaiay  Caroga  costalUty  Pfurochlsena  cupreoy  PaUndia  argeiUi- 
linea,  Gonodonta  marmor^Uay  Jfomojyyralis  pictOy  IT.  pandamay 
Matigramnui  pameUty  Amphigoniabrunnea,  Peterormi  ligneoy  Capnodes 
rirginiay  Triommatodes  angiUata,  Bendis  nuv^caniy  B.  tharOy  Out- 
minachoriay  Orlhogramma  feroghy  0.  hermesiay  Coertipeta  glaucoide^y 
C.  laureruty  C  medalbay  C.  umbratOy  C.  mtisOy  (\  gubocellatay  C.  suf*- 
varia,  C,  albidentinay  Tyrissa  caroUiy  Sorygazn  aaiUdUy  Xeoherminia 
chigrrWy  BUpiina  candaliSy  B.  cUirdy  B.  mnrgotalUy  Tortricodes  pan- 
l^Tisifty  T,  dulceiuiy  Megachyia  nolualUy  M.  mbulareay  Rhosologia  pal- 
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A  STUDY  OF    THE  JAMES  TYPES  OF  ORDOVICIAN  AND 
SILURIAN  BRYOZOA. 


By  Ray  S.  Bassler, 

Asgistant  Curator j  Depariment  of  Geology, 


Mr.  U.  P.  James  was  one  of  the  pioneer  students  of  the  splendid 
fauna  of  the  Cincinnati  group,  and  at  various  times  between  1^71  and 
1883  printed  the  results  of  his  studies  in  private  and  other  publications. 
In  these  papers  Mr.  James  described  a  considerable  number  of  bryo- 
zoa  as  well  as  of  other  classes  of  fossils,  but  almost  invariably  failed 
to  iUustrate  his  species.  Some  of  his  names  were  recognized  by  sub- 
sequent writers  who  redescribed  and  illustrated  his  species,  but  the 
majority  are  still  as  left  by  their  author. 

Some  years  ago  the  James  collection  became  a  part  of  the  paleon- 
tologic  collection  of  Walker  Museum  of  the  University  of  Chicago, 
and  its  types  are  now  accessible  for  study.  The  present  paper  is 
devoted  to  a  consideration  of  the  bryozoa  dcMTibed  by  Mr.  James,  and 
18  based  not  onl}'  upon  the  James  types  but  also  upon  numerous  authen- 
tic specimens  received  from  Mr.  James  and  now  in  the  collection  oi 
the  U .  S.  National  Museum.  However,  most  of  these  bryozoa  (Tre- 
postomata)  he  referred  to  the  Tabulate  corals,  others  (Cryptostomata) 
to  the  bryozoa,  while  a  few  were  placed  with  Stromatopoi^a  and  the 
sponges.  It  is  hoped  that  the  conclusions  reached  by  the  present 
writer  in  regard  to  the  validity  and  synonymy  of  the  various  species 
are  fair  to  both  Mr.  James  and  subsequent  workers  along  the  same 
line. 

The  writer  is  under  obligations  to  Professors  Chamberlin  and  Weller 
for  the  opportunity  of  studying  this  portion  of  the  James  collection, 
and  especial  thanks  are  due  Professor  WeUer  for  his  help  and  advice 
at  various  times. 

INTRODrCTION. 

The  early  systematic  work  in  all  branches  of  natural  history  is  obvi- 
ously more  or  less  faulty  when  compared  with  the  standard  obtaining 
to-day,  just  as  many  imperfections  will  no  doubt  be  found  by  the 
future  student  in  the  results  of  present  researches.  This  is  especially 
true  in  regard  to  paleontologic  work,  where  the  student's  observations 


Proceedinos  U.S.  National  Museum,  Vol  XXX— No.  1442. 
Proc  N.  M.  voL : 
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are  limited  to  more  or  leas  imperfect  remains,  and  when,  in  addition, 
a  cla»s  such  as  the  Bryozoa  requires  the  microscopic  as  well  as  th^ 
macroscopic  characters  for  the  delimitation  of  species,  it  is  not  aston- 
ishing that  pioneer  work  in  such  a  field  should  be  quite  imperfect. 

All  of  the  Paleozoic  systems  of  the  North  American  continent,  with 
the  exception  of  the  Cambrian,  aflford  a  large  number  of  Bryozoa 
which  have  essentially  the  same  general  macroscopic  features,  but 
which  show  their  specific  differences  mainly  upon  microscopic  exami- 
nation. This  applies  particularly  to  species  of  the  order  Treposto- 
mata,  or,  as  they  have  been  commonly  designated,  the  Montl^uUpo- 
roids.  Species  of  Trepostomata  as  well  as  of  the  other  orders  were 
described  from  the  external  characters  alone  until  1876,  when  Doctor 
Nicholson  published  his  paper  Notes  on  the  Paleozoic  Corals  of  the 
State  of  Ohio.*  Here  for  the  first  time  the  internal  characters  were 
studied  and  illustrated  by  means  of  thin  sections.  This  and  succeed- 
ing articles  by  the  same  writer  pointed  out  the  way  for  the  accurate 
study  of  the  monticuliporoids.  Previous  to  the  date  mentioned,  names 
such  as  Chaetetes  lycoperdon  or  (7.  petrapolitantis  were  applied  to 
almost  any  massive  paleozoic  bryozoan,  while  Stenopora  Jihrosa  was  a 
convenient  designation  for  ramose  forms  irrespective  of  their  geolog- 
ical horizon.  To-day  the  characterization  of  any  new  species,  particu- 
larly of  the  Trepostomata,  is  incomplete  without  the  description  and 
illustration  of  the  internal  structure  as  well  as  the  external  features. 
Fortunately  some  of  the  species  hitherto  described  without  a  study  of 
their  internal  parts  have  such  well-marked  external  characters  that, 
with  good  illustrations  of  the  latter,  it  has  been  possible  to  identify 
the  species.  The  generic  characters  being  in  nearly  all  cases  internal, 
it  remained  for  subsequent  authors  to  properly  place  such  species. 

Several  authors  have  described  a  considerable  number  of  bryozoa 
almost  entirely  without  illustration.  In  a  few  cases  the  specific  charac- 
ters are  so  salient  that  little  trouble  is  experienced  in  identifying  the 
species,  but  in  the  majority  of  cases  it  is  impossible  to  do  so  without 
an  examination  of  the  original  types.  To  determine  the  status  of  as 
many  as  possible  of  these  more  or  less  obscure  species,  and  thus  to 
clear  up  the  literature  of  the  subject,  has  been  the  endeavor  of  the 
writer  for  some  years.  In  the  identification  and  final  recognition  of 
such  species,  especially  when  the  synonymy,  if  any,  is  in  question, 
one's  personal  equation  is  so  liable  to  enter  that  considerable  care  is 
necessary  in  order  to  obtain  unbiased  results.  The  writer  has  tried 
to  eliminate  this  element  in  work  of  this  character  by  adhering  strictly 
to  the  rules  of  nomenclature.  The  Code  of  Nomenclature  adopted  by 
the  American  Ornithologists  Union  (New  York,  1892)  contains  prob- 
ably the  best  and  most  recent  expression  of  the  laws  upon  this  subject, 
and  the  rules  employed  in  this  paper  and  cited  later  are  quoted  from 
this  valuable  work. 

aAnn.  Mag.  Nat  Hist.  (4),  XVIII,  1876,  pp.  8&-94,  pi.  v. 
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In  the  application  of  the  these  rules  to  the  James  types,  many  dif- 
ficulties are  encountered.  These  occur  especially  in  those  cases  where 
the  specimens  marked  as  types  fail  to  conform  in  important  respects 
with  the  original  descriptions.  In  many  cases  it  seems  almost  certain 
that  the  specimens  now  marked  as  the  types  were  not  the  ones  origi- 
nally used  by  the  elder  James  in  describing  the  species.  Furthermore, 
it  is  probable  that  the  selection  of  the  types  occurred  subsequently, 
possibly  when  the  younger  James  joined  his  father  in  the  study  of 
these  organisms.  As  it  is  now  impossible  to  determine  this  point,  and 
as  labels  in  the  elder  James's  handwriting  in  every  case  accompany  the 
type,  we  must  accept  the  specimens  thus  marked  as  the  original  types 
and  apply  the  rules  to  these. 

The  study  of  these  type  specimens  has  forcibly  impressed  upon  the 
writer  the  caution  that  ought  to  be  observed  by  cataloguers  in  record- 
ing literature  of  this  kind.  In  1900^  Nickles  and  the  writer  recognized 
a  number  of  the  poorly  defined  James  species,  placing  well  defined  and 
figured  species  of  other  authors  as  synonyms.  These  identifications 
were  based  mainly  upon  "authentic"  specimens  one  of  them  had 
received  from  Mr.  U.  P.  James,  and  also  partly  upon  their  interpre- 
tation of  his  descriptions.  Unfortunately  this  interpretation  and  the 
authentic  specimens  do  not  in  a  number  of  cases  agree  with  the  types, 
thus  making  a  revision  of  the  synonymy  necessary. 

BIBLIOGRAPHY. 

The  paleontological  publications  of  Mr.  U.  P.  James  commenced  in 
1871  with  the  issue  of  a  Catalogue  of  Lower  Silurian  Fossils.  In  this 
pamphlet  a  few  species  now  referred  to  the  bryozoa  were  named  but 
not  described.  In  a  second  and  enlarged  edition  of  the  catalogue,  which 
appeared  in  1875,  these  and  other  species  were  briefly  described.  In 
July,  1878,  appeared  the  first  number  of  the  Paleontologist,  a  private 
publication  devoted  to  geology  and  paleontology.  Seven  numbers, 
consisting  altogether  of  53  pages  and  2  plates,  were  issued  at  irregular 
intervals  from  1878  to  1883.  The  descriptions  in  this  paper  are  often 
dear  and  concise,  and  have  the  additional  advantage  of  including 
accurate  measurements,  as  well  as  a  statement  of  the  horizon,  locality, 
and  range  of  the  species.  In  the  treatment  of  the  monticuliporoids,  in 
Nos.  6  and  7,  more  or  less  detailed  accounts  of  their  internal  structure 
are  given.  Five  additional  species  of  this  class  are  described  by  Mr. 
James  in  articles  appearing  in  the  Journal  of  the  Cincinnati  Society 
of  Natural  History.  Many  of  the  descriptions  in  the  foregoing  arti- 
cles are,  as  mentioned  before,  clear  and  concise  and  show  that  their 
author  was  not  only  an  acute  observer,  but  also  appreciated  the  value 
of  both  external  and  internal  characters  in  the  discrimination  of  species 
belonging  to  this  group. 

The  series  of  papers  by  U.  P.  James  and  Joseph  F.  James,  listed 
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l>elow  and  entitled  On  the  Monticuliporoid  Corals  of  the  Cincinnati 
Group,  with  a  Critical  Re%dsion  of  the  Species,  contains  a  treatment  of 
the  monticuliporoids  that  is  in  marked  contrast  to  the  previous  work 
of  the  elder  James.  The  form  and  surface  characters  of  the  zoarium 
are  now  considered  the  diagnostic  points,  and  the  species  and  synonymy 
are  arranged  accordingly.  Joseph  F.  James  continues  the  same  style 
of  work  in  his  Manual  of  the  Paleontology  of  the  Cincinnati  Group, 
but  his  death  left  this  series  of  articles  unfinished. 

The  following  list  and  remarks  upon  the  papers  of  both  U.  P.  and 
J.  F.  James  relate  only  to  those  which  deal  in  part  or  wholly  with 
bryozoa  or  organisms  which  have  proved  to  be  bryozoa. 

U.  p.  JAMES. 

1.  Cataixxsub  of  Lower  Silurian  Fossils,  Cincinnati  Group,  Cincinnati,  1871. 

Under  the  heading  of  Zoophyta  lists  the  Bryozoa  of  the  Cincinnati  group. 

2.  Additions  to  Catalogue  op  Lower  Silurian  Fossils,  Cincinnati  Group,  Cin- 

cinnati, 1873. 

Lists  several  additional  species  of  Bryozoa  and  corrects  some  of  the  earlier 
names. 

3.  Catalogue  of  Lower  Silurian  Fossils  of  the  Cincinnati  Group,  with  De- 

scriptions OF  SOME  New  Species  of  Corals  and  Polyzoa,  Cincinnati,  1876. 

This  is  an  enlarged  edition  of  the  catalogue  of  1871  and  contains  in  addition 

an  introduction  wherein  the  following  new  species  of  Bryozoa  are  described : 

Chsdetes  f  calyculaj  C.  clavacoideu«^   (\  dnciywatiensutf  C?  oneaUij   Ceramo- 

pora  nicholsanif  Pt'dodiciya  acuminata,  and  AlecUj  nexiUs. 

4.  The  Paleontologist,  No.  1,  pp.  1-8,  Cincinnati,  July  2,  1878. 

Contains  desc^riptions  of  the  following  si>ecies  of  Bryozoa:  Chseteies  crustiUaiug, 
C.  sp.  ?  {meeki  suggested),  C.  sp.?  {rarians  proposed),  Fisttdipora  f  muUi- 
poraj  Helopora  dendrina,  If.  tenuiSy  H.  vieeki,  II.  pantUa,  H.  approximaia, 
Ptilodictya  hilli,  P.  plumaria,  I*.  JJejuosa,  P.  grantdosay  P.  paralella,  Cera^ 
mopora  f  beanij  C.  f  irregvijarU,  (\  altemala,  C.  concerUrica,  Hippothoa  ddu 
catiUa,  Ptilodictya  fimhriata  and  P.  sp.  ?  (ivehhi  proposed). 

5.  The  Paleontologist,  No.  2,  pp.  9-16,  Cincinnati,  Sept.  14,  1878. 

The  following  species  of  Bryozoa  are  described:  Cliaietes  lycoperdon,  C.  petro- 
politanus,  C.  turhmatum,  CaMopota  milfordenttijif  Cerainopora  vhitei,  and  C. 
radians. 

6.  The  Paleontologist,  No.  3,  pp.  17-24,  Cincinnati,  Jan.  15,  1879. 

Describes  the  following  8i)ecies  which  are  now  regarded  as  Bryozoa:  StromO' 
topora  f  lichenoides,  Hsttdipora  siluriana,  Checietes  minutu»,  (\  crusttUatus, 
C.  lycopoditeSf  Ptilodictya  nodosa,  P.  plaiyphylla,  Emlianna  distorta,  and 
Sagenella  striata, 

7.  The  Paleontologist,  No.  4,  pp.  25-32,  Cincinnati,  July  10,  1878. 

No  Bryozoa  are  described  in  this  number,  which  includen  a  "Supplement  to 
Catalogue  of  Lower  Silurian  Fossils  of  the  Cincinnati  Group."  Under  the 
headings  of  Polypi  and  Polyzoa,  this  supplement  lists  the  species  of  Bryo- 
zoa and  in  some  cases  indicates  the  synonymy. 

8.  The  Paleontologist,  No.  5,  pp.  33-44,  Cincinnati,  June  10,  1881. 

In  this  numl)er  the  following  Bryozoa  are  described:  Montindipora  (Chse- 
tetes)  whit  field  i,  M.  ((\)  meeki,  M.  (C.)  variam,  Dekayia  macidata,  Ptilodictya 
antiqua,  P.  rUnrekntdi,  P.  kmtuckyensis,  P.  clintonensis,  P,  f  cincinnaHensis, 
P.  grahami,  P.  dubia,  and  P.  Ures. 
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9.  The  Palbontologiht,  No.  6,  pp.  45-^,  Cincinn.\ti,  Sept.  12,  1882. 

This  number  is  devoted  entirely  to  npecies  of  Motdiculipora  and  contains 
descriptions  of  both  the  external  and  internal  features  of  the  following: 
Monticulipora  (Heterotrypa)  clinJUmensk,  M.  ( H. )  circularis,  M,  {H. )  onealli  f 
var.  communis,  M.  (H.  f)  eccentrical  M.  (H,)  mnchelli,  M.  [H,  t)  deare- 
landi,  M.  (Monolrypa)  vfortheni,  M.  (M.)  wflchiy  M.  (M.  f)  gubfusiformiSf 
and  M.  (if. )  dychei. 

10.  The  PALBONTOLOQiflT,  No.  7,  pp.  57^9,  pus.  i,  ii,  Cincinnati,  April  16,  188:i 
Dt¥cribes  MmUiculipora  kentucken»is  and  Helopora  harrisi. 

The  plates  contain  rough  sketches  of  the  Bryozoa  described  in  this  and  the  pre- 
ceding number  of  the  Paleontologist.  These  figures  are  of  little  or  no  value 
in  the  identification  of  the  species. 

All  of  the  above  references  are  to  pamphlets  published  privately  by 
Mr.  James.  Some  writers,  notably  Mr.  S.  A.  Miller  in  his  North 
American  Geology  and  Paleontology,  have  ignored  these  pamphlets 
altogether,  mainly  because  of  their  obscure  mode  of  publication,  but 
also  because  many  of  the  species  are  ''not  defined  so  as  to  be  recog- 
nized.'" Other  writers  have  adopted  some  of  Mr.  James's  specific 
names  and  rejected  others,  but  inasmuch  as  all  of  these  papers  fill  the 
requirements  of  publication,  there  is  no  reason  for  ignoring  the  work 
as  a  whole,  no  matter  how  diflicult  it  may  be  to  recognize  the  species 
described.  The  A.  O.  IT.  Code  of  Nomenclature  states  that  "Publi- 
cation consists  in  the  public  sale  or  distribution  of  printed  matter, 
books,  immphlets,  or  plates"  (Canon  XL VII),  but  recommends  that 
authors  avoid  publishing  in  obscure  pamphlets  of  limited  circulation. 
The  Paleontologist,  although  certainly  of  the  class  to  be  avoided,  must 
be  recognized  under  the  rules  since  copies  were  distributed  to  some 
extent  by  the  author,  and  were  also  placed  on  sale  at  his  book  store  in 
Cincinnati,  where  they  may  still  be  obtained. 

The  following  references  are  to  articles  appearing  in  the  proceed- 
ings of  a  well  established  scientific  society,  and  hence  there  is  no  ques- 
tion in  regard  to  their  recognition  as  publications: 

11.  Dbscriptions  of  Thb£e  Species  of  Fossils.     Journal  Cincinnati  Society  Natit- 

RAL  History,  VII,  1884,  pp.  21-24. 
Deecribes  and  gives  fairly  good  illustrations  of  two  bryozoa,  FistiUipora  oweni 
and  Ceramopora  f  beani. 

12.  Debcriptions  of  Four  New  Species  op  Fossils  from  the  Cincinnati  Group. 

JomxAL  Cincinnati  Society  Natltial  History,  VII,  1884,  pp.  137-139,  pl.  vii. 

Describes  and  illustrates  two  new  bryozoa,  Monticulipora  ohioenMs  and  M. 

falesi.    The  article  also  includes  descriptions  and  figures  of  more  or  leas 

weathered  examples  of  Ceramoporella,  which  are  referred  to  Stromatopora 

under  the  name  of  S,  tubularis  and  S.  Ludimuemnj*. 

V,    P.    JAMES   AND   J.    F.    JAMES. 

13.  On  the  Monticuliporoid  Corals  of  the  Cincinnati  Group,  with  a  Critical 

Revision  of  the  Species.     Journal  Cincinnati  Society  op  Natural  History, 

X  AND  XI. 

Part  1,  Volume  X,  1887,  pp.  118-141. 
Part  2,  Volume  X,  1888,  pp.  158-184,  pl.  i. 
Part  3,  Volume  XI,  1888,  pp.  16-47,  pl.  i. 

The  three  instalbnents  by  U.  P.  and  J.  F.  James  noted  above  were 

bound  together  and  distributed  by  their  authors  Uii;^^^g|*g  Jjh^^i^lA/l^ 
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Monograph  of  the  Monticuliporoid  Corals  of  the  Cincinnati  Group. 
In  this  raonogi'aph  external  characters  alone  are  employed  in  dis 
tinguishing  species,  and  as  a  result  the  specific  synonomy  given  is  a 
revelation.  The  various  monticuliporoid  genera  and  subgenera  pro- 
posed, particularly  those  by  Nicholson  and  Ulrich,  are  made  synonyms 
of  either  Hall's  Cefi^ainopora  or  D'Orbigny's  Montl<yx(llpora.  Only 
Dekayia  Eki wards  and  Haime,  ConMteUaria  Dana,  and  Ft^tidipara 
McCoy  are  recognized,  and  these  only  as  subgenei'a  of  Monticulipora. 
The  correct  placing  of  some  of  the  synonymous  genera  seems  to  have 
troubled  the  authors.  For  example,  Crepipora  and  ChUoporella^  are 
first  placed  as  synonyms  of  Ceramopora  and  Montictdlpm^a^  respect- 
ively, but  in  the  last  installment  the  authors  decide  that  the  subgenus 
Flstvlipora  is  the  proper  name  with  which  to  make  them  synonymous. 
However,  even  this  is  not  final,  as  later  in  the  same  paper  CrepijKtra 
is  again  made  a  synonym  of  Ceramopora, 

The  synonymy  of  species  is  on  a  par  with  the  generic  work,  as  may 
be  illustrated  by  one  of  many  examples.  Callopora  chrcimiatlensiH  and 
ChUoporeUa  jlabelluta  of  Ulrich  are  considered  synonyms  of  Mont  tea- 
Upora  nicholsoni  James,  the  two  synonyms  being  founded,  according 
to  James  and  James,  ^^upon  slightly  worn  specimens."  It  happens, 
however,  that  Callopm^a  cincinnatiensis  is  founded  upon  well-pre- 
served specimens  of  Lioclenia  Occident  (Hall  and  Whitfield)  from  the 
Upper  Devonian  of  Iowa,  and,  as  admitted  by  Ulrich,^  was  erroneously 
recorded  as  coming  from  Cincinnati. 

No  new  species  are  described  in  these  articles,  but  many  of  the 
James  species  are  figured  on  the  two  plates.  These  figures,  especially 
the  illustrations  of  the  surface  characters  of  the  various  species,  are 
misleading  and  in  many  cases  are  quite  unlike  the  specimens  they  are 
said  to  represent.  For  example,  contiguous  angular,  polygonal  zocecia, 
such  as  are  exhibited  by  the  specimens  called  Monti cidipora  ttcrhinata^ 
are  represented  as  more  or  less  irregularly  rounded  and  separated  by 
a  space  of  varying  diameter,  with  here  and  there  a  rounded  mesopore 
interpolated. 

This  series  of  articles  appearing  several  years  after  Nicholson's  excel- 
lent volume  The  Genus  Monticulipora,  can  not  be  excused  on  the 
ground  of  pioneer  work.  Instead  of  marking  an  advance  upon  work 
in  the  Paleontologist,  the  monograph  is  very  much  inferior  to  the 
earlier  publication,  and  instead  of  being  the  promised  aid  to  the  stu- 
dent, the  articles  are  positively  confusing  and  detrimental  to  progress. 

JOSEPH    F.    JAMES. 

14.  Manual  of  the  Paleontology  of  the  Cincinnati  Group.     Journal  Cincinnati 
Society  of  Natural  History,  XV-XVIIl. 
Volume  XV,  1893,  pp.  144-159. 
Volume  XVI,  1894,  pp.  178-208. 
Volume  XVIII,  1895,  pp.  67-88. 
Volume  XVIII,  1896,  pp.  115-140. 


aGeol.  Surv.  Illinois,  VIII,  1890,  p.  427.     vjOOglc 
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This  series  of  articles  diflfers  from  the  preceding  in  its  less  critical 
tone  and  iconoclastic  spirit.  The  synonymy  is  considerably  modified, 
more  species  now  being  recognized  as  valid.  The  same  specific  group- 
ing according  to  zoarial  growth  is  followed,  but  the  author  has  appar- 
ently modified  his  views  as  to  the  value  of  internal  characters,  since 
these  are  now  noted  in  his  descriptions.  The  work  was  left  unfinished 
by  the  death  of  the  author. 

LAWS  OF  NOMENCLATURE. 

In  order  to  avoid  repetition  in  the  descriptive  portion  of  this  work, 
die  writer  has  selected  and  quoted  below  such  laws  of  nomenclature 
as  will  he  found  to  have  special  application  to  the  James  species. 
These  are  given  as  published  in  the  Code  of  Nomenclature  adopted  by 
the  American  Ornithologists'  Union  (New  York,  1892),  and  it  is 
believed  that  the  canons  quoted  cover  all  the  cases  afforded  by  the 
James  hryozoan  species. 

OP  THR  RETENTION   OF  NAM1B8. 

Carwn  XXX I  I. — A  nomen  n-udum^  generic  or  specific,  may  be  adopted  by  a  subse- 
quent author,  but  the  name  takes  both  ita  date  and  authority  from  the  time  when, 
and  from  the  author  by  whom,  the  name  becomes  clothed  with  significance  by  being 
properly  defined  and  published. 

OP  THE  REJECTION   OF  NAMES. 

Canon  XXXIV. — A  nomen  nudum  is  to  be  rejected  as  having  no  status  in  nomen- 
dature. 

Canon  XXXV I. — A  name  resting  solely  on  an  inadequate  diagnosis  is  to  be  rejected, 
on  the  ground  that  it  is  indeterminable  and  therefore  not  properly  defined. 

(\nwn  XXXIX. — A  name  which  has  never  been  clearly  defined  in  some  published 
work  is  to  be  changed  for  the  earliest  name  by  which  the  object  shall  have  been  so 
deftneil,  if  such  name  exist;  otherwise  a  new  name  is  to  be  provided,  or  the  old  name 
may  be  properly  defined  and  retained,  its  priority  and  authority  to  date  from  the 
time  and  author  so  defining  it. 

OP  THE   DEFINITION   OF  NAMES. 

Canon  XLIII. — ^The  basis  of  a  specific  or  subspecific  name  is  either  (1)  an  identifi- 
able published  description,  or  (2)  a  recognizable  published  figure  or  plate,  or  (3)  the 
original  type  specimen  or  specimens,  absolutely  identified  as  the  type  or  types  of  the 
species  or  subspecies  in  question;  but  in  no  case  is  a  type  specimen  to  be  accepted  as 
the  basis  of  a  specific  or  subspecific  name,  when  it  radically  disagrees  with  or  is  con- 
tradictory to  the  characters  given  in  the  diagram  or  description  based  upon  it. 

Caiwn  XLV. — Absolute  identification  is  requisite  in  order  to  displace  a  modem 
current  name  by  an  older  obscure  one. 

OF  THE   PUBLICATION   OP   NAMES. 

Canon  XL  VII, — Publication  consists  in  the  public  sale  or  distribution  of  printed 
matter — books,  pamphlets,  or  plates. 
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CLASSIFICATION  OF  ORDOVICIAN  STRATA  IN  THE  VICINITY  OF 
CINCINNATI,  OHIO. 

Various  classifications  of  the  Cincinnati  rocks  have  been  proposed 
from  time  to  time,  but  reference  to  most  of  these  is  unnecessar3', 
aspex^ially  since  the  subject  was  ably  discussed  and  reviewed  b3^  Nick- 
les  in  1902.^  At  that  time  this  author  indicated  all  of  the  divisions  of 
the  Cincinnatian  series,  but  applied  names  only  to  the  various  beds  of 
the  Lorraine.  In  a  subsequent  paper '^  he  named  the  divisions  of  the 
Richmond  group.  More  recently  Foerste  ^  has  proposed  several  new 
names  as  well  a*?  a  few  changes. 

The  classification  presented  below  is  one  now  in  preparation  for 
publication  by  Mr.  E.  O.  Ulrich  of  the  U.  S.  Geological  Survey  and 
the  writer,  and  will  be  employed  for  mapping  purposes  in  the  Cincin- 
nati area.  As  the  publication  of  this  article  may  be  delayed,  departures 
from  the  classifications  of  Nickles  and  Foerste,  and  the  new  terms  are 
briefly  discussed  below.  The  thickness  of  the  various  divisions  is 
indicated  by  giving  their  range  in  height  above  low-water  mark  in 
the  Ohio  River,  starting  at  a  point  where  the  lowest  beds  are  exposed, 
namely,  at  West  Covington,  or  at  Bromley,  Kentucky,  and  suppos- 
ing that  the  rocks  are  horizontal.  The  heights  mentioned  are  thus 
only  relative  and  this  method  is  introduced  here  mainly  because  it  was 
employed  by  Mr.  James  and  most  of  the  other  Cincinnati  paleontolo- 
gists in  locating  the  horizon  of  their  fosvsils. 


Richmond  j<ronp . 


Oninjjrton  group . 


Trenton 


Approxi- 
mate height 
Formation  \f  ^«,k««,  ^^  '^^  above 

(mapable  unit> ).  Memoere.  low- water 

mark  in  Ohio 
River. 

Saluda 665-700 

Whitewater 625-665 

Liberty 590-625 

VVayneeville 540-590 

Arnheim 460-540 

f  Mt.  Auburn 425-^60 

McMillan jcorryville 390-425 

iBellevue 375-390 

fFairmount 325-375 

iMt.  Hope 280-325 

I  McMicken 220-280 

Eden jsouthgate 100-220 

lEconoiny 50-100 

Utica Fulton 45-  50 

rPoint  Pleasant 30-45 

iBronilev 0-  30 


Fairview 


«The  Geoloj?y  of  Cincinnati.     Jour.  Cincinnati  8oc.  Nat.   Hist.,  XX,  1902,  pp. 
49-101. 

6  American  Geologist,  XXXII,  1903,  pp.  202-21S. 
''Science,  XXII,  HKV),  No.  553,  pp.  149-152. 
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Bromley, — ^This  name  is  applied  to  the  series  of  drab  to  dark  blue 
shales  underlying  the  Trenton  limestone  outcropping  along  the  Ohio 
River  bank  opposite  Cincinnati.  These  shales  are  about  30  feet  in 
thickness  and  are  well  exposed  along  the  river  just  below  Bromley, 
Kentucky.  The  characteristic  fossils  are  trilobite  remains  and  a 
form  of  DalnianeUa^  both  of  which  occur  in  comparative  abundance, 
although  other  fossils  are  rare.  This  division  is  probably  the  equiva- 
lent of  the  Hermitage  formation  of  Tennessee. 

Point  Pl^asanL — The  strata  to  which  this  name  was  applied  by 
Prof.  Edward  Orton  are  represented  in  the  vicinity  of  Cincinnati  by 
the  Trenton  limestone  overlying  the  Bromley  shales.  Here,  on  account 
of  erosion  preceding  the  deposition  of  the  Utica,  these  limestones  are 
not  more  than  25  feet  thick,  but  at  the  type  locality  a  considerable 
thickness  is  added  to  the  top.  Eridotrypa  hriareu^  is  the  most  charac- 
teristic fossil,  and  the  strata  represent  probably  the  whole  of  the 
Bigby  and  Catheys  of  Tennessee. 

Comtigton  group, — ^This  term  is  proposed  to  embrace  all  the  strata 
in  the  Cincinnati  area  from  the  top  of  the  Trenton  to  the  base  of  the 
Richmond.  It  thus  includes  the  Utica  and  Lorraine  of  previous 
authors. 

Fulton. — ^The  typical  Utica  is  represented  along  the  Ohio  River  by 
only  a  few  feet  (seldom  more  than  5)  of  dark  gray  or  drab  colored 
shales  which  contrast  very  distinctly  with  the  overlying  Eden  shales. 
These  strata  are  well  exhibited  along  the  Ohio  River  bank  at  Fulton, 
tte  old  name  for  the  eastern  part  of  Cincinnati.  Triarthrm  hecki^ 
Leptoholvs  iixsignia^  graptolites  and  other  typical  Utica  fossils  are 
abundant. 

Eden. — The  Eden  shales  of  Professor  Orton  may  be  divided  into  three 
members  well  marked  both  faunally  and  lithologically .  Hitherto  these 
have  been  indicated  by  the  divisions  lower,  middle,  and  upper  Utica, 
with  the  exception  that  the  lower  Utica  has  included  both  the  mem- 
bers here  called  Economy  and  Fulton. 

Economy. — ^This  term,  the  old  name  of  the  village  now  known  as 
West  Covington,  Kentucky,  is  applied  to  the  lower  division  of  the 
Eden.  About  50  feet  of  blue  shales  and  limestones  comprise  this 
member,  which  is  distinguished  faunally  by  a  large  number  of  bryozoa, 
the  characteristic  species  being  Codoclemacovim)me^  Creplpf^ravenn^ta^ 
and  several  forms  of  Aspidopora. 

Soutligate. — The  middle  Eden  beds  are  well  exposed  just  south  of 
Newport  and  Covington,  Kentucky,  particularly  in  the  vicinity  of 
Southgate,  so  that  the  latter  name  may  be  employed  to  distinguish 
them.  This  division  consists  of  about  120  feet  of  blue  to  yellow  shales, 
with  fewer  limestones  than  in  the  re^st  of  the  Eden.  The  lower  beds 
of  this  member  contain  a  considerable  number  of  gastropods  and  pele- 
cypods,  while  throughout  the  entire  member,   Ctenoholhlna  ciliata^ 
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Ajspidopora  eccentrica^  and  BatoHUmtn  jamesl  are  particularly  abundant 
and  characteristic. 

McMichm. — The  upper  third  of  the  Elden  consists  of  about  60  feet 
of  highly  calcareous  and  extremely  fossiliferous  shales  and  limestones 
holding  the  br^^ozoan  DekayeUn  nlrlchi  in  great  abundance.  Good 
exposures  occur  along  McMicken  avenue,  Cincinnati,  whence  the 
name  for  the  division. 

Falrview. — Nickles's  divisions  of  Mount  Hope  and  Fairmount, 
altboii^  useful  for  detailed  work,  are  so  closely  related  faunall}"  and 
distinguished  with  such  difficulty  that  for  mapping  purposes  the  term 
Fairview,  from  Fairview  Heights  at  Cincinnati,  is  here  proposed  to 
embrace  both.  The  Fairview  formation  is  about  100  feet  thick,  and  is 
the  equivalent  in  part  of  the  ''  Hill  quarr}^  beds''  of  Professor  Orton. 

McMillan. — The  Bellevue,  Corryville,  and  Mt.  Auburn  members 
are  closely  related  and  not  of  sufficient  importance  to  be  mapped 
sepamtely.  The  three  are  here  recognized  as  members  of  the  new 
formation,  the  McMillan,  from  the  street  of  that  name  at  Cincinnati, 
along  which  the  85  feet  of  strata  comprising  this  formation  are  fairly 
well  exposed. 

Ai'nheim, — Nickles's  term  Warren  being  preoccupied,  the  new  name 
Arnheim  was  proposed"  for  this  division,  which  here  is  considered  a 
part  of  the  Richmond  group  rather  than  of  the  Lorraine,  as  hitherto 
placed.  Excellent  exposures  of  these  strata  are  found  in  the  vicinity 
of  Oregonia  and  Lebanon,  Ohio. 

DISCUSSION  OF  SPECIES  IN  ALPHABETICAL  ORDER. 

In  many  cases  the  James  type  lots  contain  such  a  variety  of  speci- 
mens, or  are  so  involved  in  other  respects,  that  it  has  seemed  best  to 
discuss  in  alphabetical  order  not  only  Mr.  James's  own  species  but 
also  those  of  which  his  forms  have  proved  to  be  synonyms.  In  order 
to  facilitate  reference  to  an}'^  particular  form,  this  discussion  of  species 
is  followed  by  an  index.  The  synonymy  of  some  of  the  species  is  so 
extended  that  for  the  sake  of  space,  only  that  part  of  it  essential  to 
this  paper  is  given.  The  complete  synonymy  is  presented  in  Bulletin 
U.  S.  Geological  Survey,  No.  173. 

ALECTO  NEXILIS  James. 

Alecto  nexilU  James,  Intr.  Catal.  Foss.  Cincinnati  Group,  1875,  p.  3. 

Original  description, — '^Polyzoary  attached  to  branches  of  coral, 
consisting  of  thread-like  tubes  anastomosing  closely,  resembling  fine 
network,  with  7  or  8  meshes  in  the  space  of  a  line;  the  little  circular 
mouths  are  raised  and  at  irregular  distances,  varying  from  one-eighth 
to  one-sixteenth  of  a  line  apart. 

"The  typical  specimen  of  this   species  is  spread  over  a  small, 

«Foer8te,  Science,  XXII,  1905,  No.  553,  p.  151. 
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uneven,  ev^lindrical  hi-anched  coral,  from  one-fourth  to  three-eighths 
of  an  inch  in  diameter. 

*' Found  at  Cincinnati,  about  4()0  feet  above  low  water  of  the  Ohio 
River/^ 

The  above  description  would  lead  one  to  believe  that  the  form 

under  consideration  was  a  very  .small  species  of  Stotnatopora  incrust- 

ing"  foreign  objects.     The  type  specimen,  however,  is  not  incrusting, 

but  is  a  solid  ramose  bryozoan  belonging  to  the  species  later  named 

by  Ulrich  and  described  by  Nicholson  as  Moiiticidipora  {Ileterotrypa) 

imjyli<yata^  now  referred  to  the  genus  Batostoma,     James's  description 

was  based  upon  the  surface  of  this  highly  acanthopored  species,  his 

network  or  meshes  being  formed  by  the  zocecial  walls  and  the  large 

perforated  acanthopores  representing  the  "little  circular  mouths." 

The  name  Ahcto  tuxiUs^  therefore,  has  no  standing  since  it  restB  on 

an  inadequate  diagnosis  and  the  species  will  take  the  name  given  by 

Micbofeon,  this  being  the  first  by  which  the  object  was  clearly  defined. 

Nicholson  accredits  the  species  to  Ulrich,  but  this  is  incorrect  because, 

although  Ulrich  did  first  recognize  the  species  as  distinct,  his  name  of 

Chaeteteft  tmplicatiLS  published  in  a  catalogue  is  merely  a  nomen  nudum, 

BatoHtomH  implicatum  is  quite  an  abundant  fossil  in  the  Exlen  sfaale 

at  Cincinnati  and  vicinity,  but  in  no  instance,  to  the  best  of  the  writer's 

knowledge,  has  it  been  found  in  beds  above  the  top  of  this  formation 

(about  280  feet  above  low  water  in  the  Ohio  River).    James's  reference 

of  his  Alefta  n^.mliM  to  the  400-foot  level  (Corry ville  bed)  is  therefore 

probably  incorrect. 

AMPLEXOPORA  DISCOIDEA  (Nicholson). 

Chaetetes  discaidens  Ja31£8,  Oatal.  Foss.  Cincinnati  group,  1871,  p.  4.     (Named 

but  not  defined. ) 
Chaetetes  discoideus  Nicholson,  Quar.  Jour.  CJeol.  Soc.  London,  XXX,  1874,  p. 

511,  pi.  XXX,  figs.  4-4<i. 
Chaetetes  discoideus  Nicholson,  Geol.  Surv.  Ohio,  Pal.,  II,  1875,  p.  206,  pi.  xxi, 

figs.  15-15C. 
Manticulipora  (Monotrypa)  discoidea  Nicholson,  Genus  Monticulipora,  1881,  p. 

193,  pi.  IV,  figs.  3-3f. 
Monticulipora  discoidea  James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  X, 

1888,  p.  163.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hint,  XVI,  1894,  p.  178. 
Amplexopora  discoidea  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  p.  255. 

Nicholson  accredits  this  species  to  James,  but  inasmuch  as  the  latter 
named  it  without  definition,  Chaetetes  dLscoideus  James  is  a  mnnen 
nudum.  The  James  types  of  Chaetetes  discoideus  include,  in  addition 
to  the  well-known  form  described  by  Nicholson  under  the  same  name, 
specimens  of  Amplexopora  petasifomiis  (Nicholson)  and  Aspidopora 
newberryt  (Nicholson)  from  the  Eden  shale,  ProMopora  hospitalis 
(Nicholson)  from  the  Richmond  group,  and  several  undetermined  spe- 
cies ranging  in  time  from  the  Eden  to  the  Richmond.     These  various 
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species  agree  in  one  chai'ac'ter  only,  namely,  the  discoid  method  of 
growth. 

Amph^xopora  diiscoidea  is  readily  recognized  by  its  discoid  habit  of 
growth,  absence  of  mesopores  and  by  rather  numerous  acanthopores 
and  diaphragms. 

Occurrmce. — A  characteristic  fossil  of  the  Fairmount  meml>er  of 
the  Covington  group  at  Cincinnati,  Ohio,  and  vicinity. 

AMPLEXOPORA  FILIOSA  (D'Orbigny). 

Plate  III,  figs.  1-3. 

Montiadipora  filifuia  D'Orbiony,  Prodr.  de  Pal.,  1, 1850,  p.  25. 

Tjepiotrypa  JUiom  Ulrich,  Geol.  Surv.  Illinois,  VIII,  1890,  p.  456,  pi.  xxxvi,  figs. 

7,  7a.  * 
Monticulipora  JUia9a  James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist,  X,  1^88, 

p.  162.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist,  XV.  1893,  p.  158, 
Ampf^^vopora  filitjm  Nickles  and  Bassler,   Bull.  U.  S.  Geol.  Surv.,  No.   173, 

1900,  p.  164. 
Montictdipora  mhcylindrica  (U.  P.  James,  Ms.  )  J.  F.  James,  Jour.  Cincinnati  Soc. 

Nat.  Hist,  XVIII,  1896,  p.  123,  fig.  ]3a-c. 

The  type  lot  of  James's  Monilcullpa^ra  HKhcylindrlca  consists  of  two 
specimens,  one  of  which  is  an  example  of  Del'ayella  ulriehi  and  the 
other — the  one  from  which  his  illustrations  were  prepared — proves 
to  be  the  same  as  AinpleJ'opora  JilioHa  (D'Orbigny).  Under  the  cir- 
cumstances, only  the  figured  specimen  should  or  can  be  considered  as 
the  type  of  James's  species.  As  this  is  an  unquestionable  example  of 
A.jilwsa^  a  species  described  long  before  by  D'Orbigny  and  well 
known  to  Cincmnati  collectors,  James's  M,  mibcylindrlca  naturally 
falls  into  synonymy  nuAer  A,  filiosa.  The  unfigured  specimen  reserp- 
bles  the  figured  type  onl}^  in  that  it  is  a  thick  subcylindrical  stem.  In 
all  other  respects  it  differs  decidedly  and  shows  the  characters  of 
Dekayella  ulrivhl.  (Plate  II,  figs.  3,  4.)  The  figured  specimen  differs 
from  the  ordinar}^  masses  of  Amph\wp<yra  filiosa  merely  in  this,  that 
in  growing  over  and  completely  covering  an  OrthovernH  it  finally 
assumed  a  subcylindrical  shape.  This  is  not  an  unusual  occurrence, 
though  the  majority  of  specimens  are  irregularly  massive  or  hemi- 
spheric in  shape.  J.  F.  James  has  illustmted  the  internal  characters 
of  the  specimen  regarded  as  the  type  of  his  species,  but  thin  sections 
of  the  same  prepared  by  the  writer  show  that  his  figures  are  not  only 
misleading  but  also  incorrect.  On  Plate  III  of  this  paper  the  views 
presented  by  these  thin  sections  have  been  carefully  di*awn. 

Arnplexopora  fHom  is  a  characteristic  and  not  uncommon  fossil 
ranging  from  the  Fairmount  to  and  through  the  Corryville  members 
throughout  the  Ohio  Basin,  and  may  readily  be  recognized  ])y  its  mas- 
sive zoaria,  monticulated  surface,  thin-walled  polygonal  zooecia  and 
absence  of  mesopores.  The  size  of  the  zoarium  in  specimens  seen  by 
the  writer  has  varied  from  lumps  loss  than  2.5  mm.  in  diameter  to 
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dome-shaped  masses  400  mm.  wide  and  200  to  300  mm.  in  height. 
The  surface  is  generally  monticulated,  the  monticules  usually  being 
low  and  rounded  but  sometimes  strongly  elevated  and  sharply  pointed. 
Nine  of  the  ordinary  zocecia  may  be  counted  in  a  distance  of  2  mm. 
Acanthopores  are  present  in  the  successive  mature  zones,  but  are  sel- 
dom readily  noticeable  at  the  surface. 

The  internal  characters  of  this  species  are  unusually  well  marked 
and  constant.     A  vertical  section  shows  that  the  zoarium  is  made  up 
of  successive  zones  distinguished  by  variations  in  tabulation  and  other 
respects.   •  Often  the  zones  are  separated  by  clay-filled  interspaces, 
but  in  most  cases  the  zocecial  tubes  are  practically  continuous  through- 
out a  zoarium.     In  such  specimens  the  individual  zones  can  only  be 
distinguished  by  the  alternate  development  of  immature  and  mature 
regions.      In  each  of  the  successive  inunature  regions  the  zocecia  have 
thin  walls  and  few  or  no  acanthopores.     Diaphragms  are  present  but 
are   separated  from  each  other  by  distances   varying  from  1   to  2 
tube  diameters.     This  region  passes  upward,  sometimes  abruptly  but 
more  commonly  rather  gradually,  into  the  mature  region  in  which  the  ^ 
walls  are  considerably  thickened,  small  acanthopores  developed  in 
large  numbers,  and  the  diaphragms  increased  in  number  so  that  two  or 
even  three  occur  in  a  distance  equal  to  their  own  diameter.     An  occa- 
sional curved  or  funnel-shaped  diaphragm,  like  those  frequently  seen 
in  the  typical  species  of  the  genus,  also  may  be  observed  in  the  mature 
region.     Tangential  sections  passing  through  the  mature  zone  bring 
out  especially  the  character  separating  the  genus  Amplexopora  from 
the  otherwise  quite  similar  group  recently  named  Cyphotrypa.     This 
is,  namely,  the  presence  of  a  central  black  line  separating  the  walls  of 
adjoining  zocecia.     In  the  latter  genus  the  zocecial  walls  are  so  amal- 
gamated that  their  boundaries  can  not  be  distinguished,  the  central 
portion  being  clear  or  light  colored.     The  zocecia  in  the  immature 
region  have  such  thin  walls  that  sections  show  no  structural  features. 
Occurrence, — Fairmount,  Bellevue,  and  Corryville  members  of  the 
Covington  group  at  many  localities  in  the  Ohio  Basin.     Cincinnati, 
Ohio,  is  the  type  locality  for  both  D'Orbigny's  and  James's  specimens. 

AMPLEXOPORA  PETASIFORMIS-WELCHI  (James). 

Manticulipora  (Monotrypa)  tuelchi  Jameh,  Paleontologist,  No.  6,  1882,  p.  50;  No.  7, 

1883,  pi.  I,  figs.  4^c. 
Monticidipora  petasiformia  var.  welchi  James  and  James,  Jour.  Cincinnati  See. 

Nat.  Hist.,  X,  1888,  p.  169.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI,  1894,  p.  187. 
Amplexopora  peiaaiformis-welchi  Nickles  and  Bassler,  Bull.  U.  S.  Geol.  Surv., 

No.  173,  1900,  p.  ia5. 

This  variety  differs  from  A,  petmlfiyrmiH  only  in  the  shape  of  the 
zoarium,  which  tends  to  assume  a  subramose  or  ramose  growth  instead 
of  the  usual  hat-shaped  masses.     Variety  welchi  is  of  interest  mainly 
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in  that  it  bridges  the  gap  between  the  typical  ramose  species  ot  Am pl^xo- 
para  and  the  massive  forms,  such  as  A.  Jiliosa  or  A.  petasifortnis. 
Occurrence. — Eden  shale,  Cincinnati,  Ohio,  and  vicinity. 

ARTHROPORA  CINCINNATIENSIS  (James). 
Plate  IV,  fig.  7. 
Ptilodictya  f  cincinnatiensis  James,  Paleontologist,  Xo.  5,  1881,  p.  39. 

This  is  one  of  the  Cincinnatian  species  of  Arthropora^  a  genus  of 
bifoliate  bryozoa  characterized  by  its  regularly  and  frequently  jointed 
zoaria.  In  its  zooecial  structure  the  species  is  ver}^  similar  to  the 
abundant  A,  nJiaffer!  (Meek),  but  tlie  respective  zoarial  peculiarities  of 
the  two  forms  are  so  constant  and  evident  as  to  justify  their  recogni- 
tion-as  distinct  species.  James  gave  a  fairly'  good  description  of  his 
species,  a  part  of  which  is  quoted  below,  and  his  diagnosis,  together 
with  the  figure  of  the  tyi)e  presented  on  Plate  IV,  will  probably  serve 
for  its  ready  identification. 

Original  deHcrlption, — ''Polyzoary  *  *  *^  consisting  of  sub- 
cylindrical,  or  cylindrical  stems,  giving  off  lateral  branches  from  half 
a  line  to  one  line  apart  at  an  angle,  generally  of  a])out  45  degrees; 
branches  varying  in  length  from  half  a  line  to  over  one  line;  diameter 
of  stems  alK)ut  half  a  line.  The  pores  vary  from  long  oval  to  subcir- 
cular  in  shape,  and  are  arranged  in  alternating  rows,  three  or  four  in 
the  space  of  half  a  line  measuring  their  longer  diameter  (longitudi- 
nally), and  nearly  twice  that  number  transversely ;  separated,  generally, 
about  their  own  diameter  apart.     «     *     *     " 

Compared  with  Arthropora  cleavelandi  (James)  with  which  A.  cin- 
einnatiensiH  agrees  most  nearly  in  growth,  the  latter  may  be  distin- 
guished by  its  smaller,  nearly  cylindrical  and  proportionally  stouter 
branches,  while  in  zooecial  structure  it  differs  in  having  decidedly 
broader  interzocecial  spaces,  causing  the  zooecial  apertures  to  be  much 
smaller.  A,  ahajferi  agrees  better  in  the  external  appearance  of  its 
zooecia,  but  differs  decidedly  in  the  greater  size  of  its  segments  and  in 
their  broader,  relatively  shorter,  more  frequent,  and  compressed 
lateral  branches. 

Occurrence, — Not  uncommon  in  the  lowermost  strata  of  the  Mount 
Hope  member  at  Cincinnati,  Ohio,  and  vicinity. 

ARTHROPORA  CLEAVELANDI  (James). 

Plate  111,  figs.  13-16;  plate  IV,  fig.  6. 

Ptilodictya  cleavelandi  James,  Paleontologist,  No.  5,  1881,  p.  38. 

Arthropora  shafferi-cleavelmidi  Nickles  and  B.assler,  Bull.  U.  S.  Geol.  Surv., 

No.  173,  1900,  p.  171. 
Ptilodictya  ffrahami  J AMESy  Paleontologist,  No.  5,  1881,  p.  39. 
Ptilodictya  duhia  Jame8,  Paleontologist,  No.  5,  1881,  p.  40. 

Ptilodictya  cleavelandi  James,  as  shown  by  the  type,  is  founded 
upon  segments  of  a  rather  well-marked  species  of  Arthropora  occur- 
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ring  abundantly  throughout  the  various  subdivisions  of  the  EMen 
shale.  The  species  is  characterized  by  slender,  generally  nonbifur- 
cating  segments  (in  consequence  of  which  the  complete  zoarium  must 
have  consisted  of  comparatively  only  a  few  rigid  branches),  and  by 
the  numerous  and  small  lateral  branchlets  springing  out  at  nearly  right 
angles  from  the  main  stem.  The  segments  are  usually  found  sepa- 
rated, specimens  retaining  more  than  a  sequence  of  two  or  three  being 
extremely  rare.  In  length  they  vary  but  little  from  the  average  6f 
7mm.  The  basal  segment  is  bifurcated  and  drawn  outacuminately  below. 

The  types  of  P.  grahami  and  P,  duhia  agree  exactly  in  their  zoce- 
cial  characters  with  those  of  P.  clea/i^dcmdi  and  differ  from  the  last  only 
in  each  having  a  long  stidated  pointed  base  and  fewer  or  no  lateral 
branchlets.  As  here  interpreted  these  three  supposed  species  are 
founded  in  two  cases  upon  nothing  further  than  basal  segments  and 
in  the  third  case  upon  the  upper  segments  of  one  and  the  same  species 
of  Arthroj)ora^  for  which  the  name  deavelandl  is  adopted  and  the  other 
two  rejected. 

Occurrence, — Eden  shale,  Cincinnati,  Ohio,  and  vicinity. 

ARTHROPORA  KENTUCKYENSIS   (James). 

Plate  IV,  fig.  5. 

PtUodiciya  kentuckyensis  James,  Paleontologist,  No.  5,  1881,  p.  38. 
Compare  Arthropora  bifurcata  Ulrich,  Geol.  and  Nat.  Hist.  Surv.  Minn.,  Final 
Rep.,  Ill,  Pt.  1,  1893,  p.  178,  pi.  xiv,  figs.  22-25. 

The  types  of  Ptllodtctya  kent  itchy  ens  U  James  consist  of  two  frag- 
mentary examples  of  a  species  of  Arthropora^  which  may  prove  to  be 
closely  related  to  the  Minnesota  Black  River  form  described  by  Ulrich^ 
as  Arthrapo7'a  hifurenta.  Better  and  more  complete  examples  are 
necessary  before  this  relationship  can  be  determined  with  certainty. 
In  the  meantime  both  James's  and  Ulrich's  names  may  be  recognized 
as  valid.  James's  type  specimens  differ  from  other  species  of  Arthro- 
pora in  having  exceptionally  narrow  interzocecial  spaces.  This  chamc- 
ter,  if  constant,  may  very  well  be  regarded  as  of  specific  importance. 

The  jointed,  bifoliate  zoarium  will  distinguish  A,  kentiwikyenm^  from 
all  associated  bryozoa.  With  the  exception  of  A,  hifurcata^  the  other 
species  of  Arthropora  are  too  different  to  require  comparison. 

Occurrence. — Bromley  shale  of  the  Trenton,  Ohio  River  bank  oppo- 
site Cincinnati,  Ohio,  in  strata  10  or  15  feet  above  low  watermark. 

ARTHROSTYLUS  TENUIS  (James). 

Helopora  tenuis  Jameh,  Paleontologist,  No.  1,  1878,  p.  3. 

Arthranema  tenuis  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  p.  160,  pi. 

VI,  fig8.  8-8c 
Arthrotiylas  tenuis  Ulrich,  Geol.  and  Nat.  Hist.  Surv.  Minnesota,  Final  Rept,  III, 

Pt  1,  1893,  pi.  Ill,  ^^.  16e. 


«Geol.  and  Nat  Hist.  Surv.  Minn.,  Final  Rep.,  Ill,  Pt.  1,  1893,  p.  178. 
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Although  the  original  description  of  this  fine  species  is  incorrect  in 
several  details,  the  study  of  the  types  shows  that  it  was  correctly 
identified  and  well  illustrated  by  Ulrich  in  1882.« 

The  zoarium  is  jointed,  but  specimens  showing  the  segments  still  in 
connection  are  not  common.  The  segments  are  very  slender,  straight, 
needle-shaped  rods,  about  5  mm.  in  length,  slightly  expanding  toward 
the  obtusely  rounded  upper  extremity.  The  latter  articulates  with 
the  pointed  lower  ends  of  generally  two  succeeding  segments,  the 
complete  zoarium  appearing  to  consist  of  extremely  delicate  and  regn- 
larly  bifurcating  branches.  Cross  sections  of  a  segment  are  subquad- 
rangular  in  shape,  three  of  the  sides  being  concave  and  equal  in  width, 
while  the  fourth  side  is  slightly  convex  and  half  again  as  wide.  Ekich 
of  the  three  equal  sides  bears  a  row  of  zooecia,  while  6  to  8  longitudi- 
nal strite  mark  the  fourth  side.  The  zooecial  apertures  are  oval,  and 
when  perfect  have  a  delicate  and  prominent  equally  elevated  rim;  9 
zooecia  in  2  mm. 

The  small  slender  segments  of  A.  tenuis  with  the  three  equal  cellu- 
liferous  sides  and  the  broader,  striated,  noncelluliferous  fourth  side 
are  so  different  from  the  zoaria  of  all  other  bryozoa  in  the  Cincin- 
natian  series  that  comparison  is  not  necessary. 

Occurrence. — Not  uncommon  throughout  the  Eden  shale  at  Cincin- 
nati and  vicinity.  James's  type  is  from  the  lower  division  (Economy 
member)  where  specimens  are  particularly  abundant. 

ASPIDOPORA   CALYCULA  (James.) 
Plate  I,  figs.  8-10. 

lAchenalia  t  calycula  James,    Catal.   Foss.   Cincinnati  Group»   1871,   p.  5  (not 

defined) . 
ChsdUes  f  calyculwi  .Fames,  Introd.  Catal.  Foss.  Cincinnati  Group,  1875,  p.  1. 
Monticulipora  (IMphtrypa)  calycula  Nichoi^on,  Genus  Monticulipora,  1881,  p. 

165,  pi.  IV,  figs.  4-46. 
Monticulipora  calycula  James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  X,  1888, 

p.  167.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI,  1894,  p.  184. 
Aspidapora  calycula  Ulrich,  Geol.  and  Nat.  Hist.  Surv.,  Minnesota,  Final  Rept., 

Ill,  Pt.  1,  1898,  p.  255. 

Most  of  the  chamcters  of  this  species  have  been  so  well  described 
and  ilhistrated  by  Nicholson  that  its  identification  is  a  matter  of  little 
difficulty.  New  figures  of  the  internal  structure  are  introduced  here 
partly  to  show  the  identity  of  James's  types  with  the  form  described 
by  Nicholson,  but  mainly  to  give  a  better  illustration  of  a  vertical 
section  than  has  been  published  heretofore.  In  the  vertical  section 
figured  by  Nicholson  the  zoarium  is  cut  in  such  a  way  that  a  false  idea 
of  the  internal  features  is  presented.  Such  sections,  in  order  to  bring 
out  the  essential  characters,  should  cut  the  zoarium  at  right  angles  to 
the  growing  edge.     A.  ca/f/cula^  when  sectioned  in  this  way,  shows 

«Geol.  and  Nat.  Hist.  Surv.  Minn.,  Final  Report,  III,  Pt.  1, 1893,  pi.  in,  fig.  16e. 
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that  an  immature  zone  is  present  as  in  nearly  all  Paleozoic  bryozoa, 
but  this  region  is  so  short  that  it  will  not  be  noticed  unless  the  section 
is  made  in  the  manner  indicated  above.  Numerous  acanthopores  and 
closely  tabulated  mesopores  are  developed  in  the  mature  region,  while 
each  zooecium  generally  shows  a  single  large  cystiphragm  occupying 
the  bend  from  the  immatnre  to  the  mature  region.  Rarely  a  second 
and  even  a  third  may  be  developed  above  the  first. 

A^pidopora  calycida  is  the  only  described  species  of  the  genus 
occurring  in  the  particular  stmta  in  which  it  is  found,  while  from 
associated  bryozoa  the  discoid  zoarium  with  numerous  mesopores  and 
acanthopores  and  the  zooecial  tubes  with  large  cystiphragras  will  serve 
as  a  ready  means  of  separation. 

Occurrence. — Not  uncommon  in  the  Bromley  shale  of  the  Trenton, 
exposed  along  the  Ohio  River  bank  opposite  Cincinnati,  Ohio. 

ASPIDOPORA  ECCENTRICA  (James). 
Plate  M,  figs,  a-12;  plate  V,  figs.  7,  8. 

Monticulipora  (Heterotrypaf)  eccentrica  James,  Paleontolojpst,  No.  6,  1882,  p.  48; 

No.  7,  pi.  I,  figs.  6,  6a. 
Monticulipora  eccentrim  J ahes  smd  Jameh,  Jour.   Cincinnati  Soc.  Nat.  Hist,  X, 

1888,  p.  167j  pi.  II,  figs.  2a-c. — J.  F.  Jambs,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI,  1894,  p.  185. 
Aspidopora  eccenirica  Ulrich,  Geol.  and  Nat.  Hist.  Surv.,  Minnesota,  Final  Rept., 

Ill,  Ft  1,  1893,  p.  255. 

Zoarium  a  small,  free,  subcircular  expansion  averaging  4  mm.  in 
diameter  and  1  mm.  or  less  in  thickness.  Occasionally  several  of  these 
disks  may  be  found  in  contact  and  forming  a  zoarium  as  in  A,  areolata 
Ulrich.  Celluliferous  face  smooth,  slightly  convex,  and  showing  that 
the  zoarium  is  composed  of  a  single  macula  surrounded  by  zocecia  of 
the  normal  size.  Under  surface  flat  or  concave  and  lined  with  an  epithe- 
cal  membrane  whose  wrinkles  or  lines  of  growth  are  arranged  about  a 
point  nearer  the  margin  than  the  center  of  the  base.  Zooecial  aper- 
tures rounded  or  ovate,  the  average  diameter  of  the  ordinary  zooecium 
0.3  mm.  with  6  in  2  mm.  while  the  largest  zooecia  of  the  maculae  attain, 
a  diameter  half  again  as  great.  Mesopores  rather  numerous,  6  usually 
surrounding  a  zooecium  and  occupying  the  fhterspaces  left  by  the  zooecia 
where  their  walls  fail  to  touch.  Ac^anthopores  few  and  small  and  sel- 
dom detected  either  in  sections  or  on  the  specimens. 

The  internal  characters  of  this  form  differ  but  little  from  other 
species  of  the  genus.  The  large,  elongate  but  few  cystiphragms  and 
the  absence  of  diaphragms  characterize  the  zo(ecial  tubes  while  the 
mesopores  are,  as  usual  in  this  genus,  closely  tabulated. 

This  neat  little  species  can  readily  be  recognized  by  its  small  subcir- 
cular zoarium  and  the  eccentric  wrinkles  of  the  epithecated  side.  The 
.species  seems  to  be  restricted  to  the  middle  division  of  the  Eden  shale 
in  the  Cincinnati  area.     Washings  from  certain  shale  beds  will  often 
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yield  hundreds  of  free  examples  while  the  limestone  layers  sometimes 
show  an  abundance  of  specimens  on  their  surfaces.  The  best  develop- 
ment of  the  species  at  Cincinnati  occurs  in  the  shales  at  a  horizon  170 
feet  above  low  water  mark  in  the  Ohio  River. 

Occurrence. — Southgate  member  of  the  Elden  shale,  Cincinnati,  Ohio, 
and  vicinity. 

BATOSTOMA  VARIANS  (James). 

Chaetetes  varians  Jambs,  Paleontologist,  No.  1,  1878,  p.  2. 

MonUculipora  {Chaetetes)  mrtaiw  James,  Paleontologist,  No.  5,  1881,  p.  36. 

Manticulipora  varians  Iambs  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  X, 

1888,  p.  177,  pi.  II,  figs.  4a,  6. — J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI,  1894,  p.  199. 
Baiostoma  varians  Nicklbs  and  Bassler,  Bull.  U.  S.  Geological  Survey,  No.  173, 

1900,  p.  179. 
Batostoma  variabile  (part)  Ulrich,  Geol.  Surv.  Illinois,  VIII,  1890,  p.  460,  pi. 

XXXV,  figs.  4b-Ae  (not  4,  4a,  5,  or  pi.  xxxvi,  fig.  1). 

The  earliest  description  of  this  species. was  sufficient  for  its  recog- 
nition especially  since  it  was  compared  with  Chdetetes  (now  Batostonia) 
jcmiesi  Nicholson,  of  which  good  figures  and  a  description  had  appeared 
some  years  before.  James's  description  of  1881  also  gives  a  fair  idea 
of  the  form  and  comparisons  with  the  related  B.  jainesL  Ulrich's  defi- 
nftion  and  figures  oiBatostoiaa  variahlle^  prove  upon  further  investiga- 
tion to  be  founded  upon  at  least  two  distinct  species  of  Batostoyna^  one 
of  which  as  indicated  above  is  synonymous  with  B.  varians^  while  the 
second  is  here  recognized  and  redefined  as  B,  variahih.  The  geological 
occurrence  of  the  two  species  is  quite  different,  B,  varians  ranging 
from  the  Arnheim  formation  to  and  through  the  Whitewater  forma- 
tion of  the  Richmond  group,  and  B.  variabile  being  a  characteristic 
fossil  of  the  uppermost  beds  of  the  same  group. 

Comparing  B,  varians  with  B.  jamesi^  the  former  is  found  to  have 
thin-walled,  angular,  instead  of  oval,  thick-walled  zocecia,  few  and 
irregularly  placed  instead  of  numerous  mesopores,  fewer  diaphragms, 
and  a  lobate  or  subf  rondescent  zoarium  instead  of  a  regularly  ramose 
one  as  in  the  latter  species.  For  good  figures  of  both  the  internal  and 
extei:nal  characters  of  B.  varians.,  the  student  is  referred  to  those 
mentioned  above  under  the  citation  of  B.  variabile. 

Occurrence. — Abundant  in  the  Arnheim,  Waynes ville.  Liberty,  and 
Whitewater  formations  of  the  Richmond  group  in  Ohio,  Indiana,  and 
Kentucky. 

BATOSTOMA  VARIABILE  Ulrich  (restricted). 
Plate  VII,  figs.  9,  10. 

Batostoma  variabile  (part)  Ulrich,  Geol.  Surv.  Illinois,  VIII,  1890,  p.  460,  pi. 
XXXV,  ^g.  5;  pi.  xxxvi,  fig.  1  (not  pi.  xxxv,  figs.  4l/-4e=B.  variam). 

As  mentioned  in  the  remarks  under  the  preceding  species,  Ulrich's 
Batostoma  variabile  includes  at  least  two  distinct  forms,  one  of  which 
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k  the  same  as  Batostoma  variant  (James),  while  the  second  is  a  good 
species  of  the  same  genus.  The  writer  proposes  to  restrict  the  spe- 
cies Batfpstomn  varlahlle  to  the  second  form.  Illustrations  of  the 
external  features  of  this  form  have  already  been  published  by  Ulrich, 
a.s  cited  above,  and  figures  of  the  internal  structure  are  given  on  Plate 
VII  of  this  article. 

B,  m/  iahile^  as  thus  restricted,  forms  robust,  cylindrical  or  subcom- 
pressed  usually  infrequently  dividing  stems,  10  ram.  or  more  in  diam- 
eter. The  surface  of  the  zoarium  is  smooth  but  maculee  of  conspicu- 
ously larger  zocecia  are  present.  The  zooecia  are  thin-walled  and 
angular  at  the  surface  with  mesopores  practically  absent.  Below  the 
surface  the  zooecial  walls  are  so  thickened  by  deposits  of  tissue  along 
their  sides  that  a  tangential  section  through  this  region  gives  a 
rounded  aspect  to  the  apertures.  Six  to  seven  of  the  ordinary  zocecia 
occur  in  2  mm.  Acanthopores  sometimes  large  and  occupying  all  the 
zooecial  angles,  but  at  other  times  not  a  conspicuous  feature.  Distribu- 
tion of  diaphragms  and  other  internal  features  as  shown  on  Plate  VII. 

Because  of  the  absence  of  mesopores,  this  species  shows  with  unu- 
sual distinctness  in  tangential  sections,  the  black  line  separating  the 
walls  of  contiguous  zooecia,  a  characteristic  feature  of  this  as  well  as  a 
number  of  other  genera  of  the  monticuliporoids.  The  large,  smooth, 
ramose  zoarium,  angular  contiguous  zooecia,  few  mesopores,  and  con- 
spicuous clusters  are  characters  sufScient  to  distinguish  this  form  from 
other  species  of  the  genus. 

The  specimens  figured  by  Ulrich  from  the  Richmond  group  at 
Savannah,  Illinois  (Plate  XXXV,  figs.  4,  4a,  in  the  work  cited  above) 
can  not  be  determined  with  certainty  on  account  of  their  ill-presei^ved 
internal  structure,  but  it  is  probable  that  they  belong  to  neither  of 
the  two  species  under  discussion. 

Occurrence. — Uppermost  beds  of  Richmond  group  at  a  number  of 
localities  in  Indiana  and  Ohio.  The  types  which  ai*e  in  the  collections 
of  the  U.  S.  National  Museum,  were  found  in  the  vicinity  of  Osgood, 
Indiana. 

BYTHOPORA  ARCTIPORA  (Nicholson). 
Plate  II,  figs.  1,  2. 

PHlodidya  f  ardipora  NicHOUioN,  Ann.  Mag.  Nat.  Hist  (4),  XV,  1875,  p.  180, 

pi.  XIV,  figs.  4-4h. 
PHlodidya  f  arctipora  Nicholson,  Geol.  Surv.  Ohio,  Pal.,  II,  1875,  p.  262,  pi.  xxv, 

figs.  9-96. 
Bythofpora  arctipora  Miller  and  Dyer,  Contr.  to  Pal.,  No.  2,  1878,  p.  6. 
Chsdeie*  minutus  J.\.mes,  Paleontologist,  No.  3,  1879,  p.  20. 

The  types  of  Chaetetes  miyiutwi  James  consist  of  a  number  of  speci- 
mens of  a  small  species  of  Bythopora.  Carefully  compared  with  other 
species  of  this  genus,  they  all  prove  to  be  more  or  less  youthful 
Wnches  of  the  same  species  of  which   Nicholson  had  previously 
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described  «  very  old  examples  under  the  name  Ptilodictyaf  arctipara. 
This  determination  was  quite  unexpected  since  in  their  revision  of  the 
Monticuliporoids  James  and  James,  who  might  be  expected  to  know 
the  facts  in  the  case  and  therefore  were  followed  by  Nickles  and  the 
writer,*  place  C,  minnUis  as  a  synonym  of  Monti cnlipora  (now  Bytho- 
pord)  delicatula  (Nicholson)/ 

Occurrence, — Byihopara  arciipora  is  a  characteristic  and  very  abun- 
dant fossil  of  all  the  divisions  of  the  Eden  shale  in  the  Ohio  basin. 
The  types  of  C.  minuUis  were  found  near  Loveland,  Clermont  Countv, 
Ohio. 

BYTHOPORA  DENDRINA  (James). 

Hdopora  dendrina  James,  Paleontologist,  No.  1,  1878,  p.  3  (Julv  2,  1878);  No.  2, 

p.  14. 
Bythopora  detidrbm  Nickles  and  Bassler,  Bull.  U.  S.  Geol.  Siirv.,  No.  173, 1900, 

p.  185. 
Bythopora fruiicosa  Miller  and  Dyer,  Contr.  to  Pal.,  No.  2,  1878,  p.  6.  pi.  iv, 

figs.  6,  6a  (July  22,  1878). 

The  type  of  Ilelopora  dendrina  does  not  belong  to  the  James  collec- 
tion and  the  following  remarks  are  introduced  here  only  to  indicate 
the  rather  unusual  history  of  the  species.  As  indicated  in  the  above 
synonymy,  James's  species  antedates  B.fruficosa  by  only  twenty  days, 
but  both  names  seem  to  be  founded  upon  the  same  specimen.  The 
specimen  described  by  James  was  an  unusually  fine  zoarium  found  by 
Mr.  Charles  Schuchert,  who,  after  James's  description  had  been  writ- 
ten, disposed  of  it  to  Mr.  C.  B.  Dyer.  The  type  of  B,  fruti<x)8a  came 
from  Mr.  Dyer's  collection,  and  apparently  is  the  same  specimen  as 
that  found  by  Mr.  Schuchert,  the  result  being  that  the  two  names  have 
not  only  been  founded  upon  the  same  species,  but  probably  also  upon 
the  same  specimen. 

B,  dendrina  may  be  distinguished  from  other  species  of  Bythopora 
by  its  frequently  branching,  slender  stems;  James's  description  brings 
out  the  superficial  chamcters  even  though  unaccompanied  by  illustra- 
tion. 

Occurrence. — Fairview  formation,  Cinciimati,  Ohio,  and  vicinity. 

BYTHOPORA  GRACILIS  (Nicholson.) 

Chn^teies  gracilu  James,  Catal.   Low.  Sil.   Foss.   C'incinnati  Group,    1871,  p.  3 

(named  only). 
ChaeUtea  gracUia  Nicholson,  Quar.  Jour.  Geol.  Soc.  lx)ndon,  XXX,  1874,  p.  504, 

pi.  XXIX,  figs.  7,  7a;  Geol.  Surv.  Ohio,  Pal.,  II,   1875,  p.   198,  pi.  xxi,  tigs. 

8,  8b. 
MoiHicutipora  {Heterotrypa)  gracilh  Nicholson,  Genua  Monticulipora,   1881,  p. 

125,  pi.  II,  figs.  1-lb,  and  fig.  20. 


«Geol.  Surv.  Ohio,  Pal.,  II,  1875,  p.  262. 
^'Bull.  U.  S.  Geological  Survey,  No.  173,  1900,  p.  184. 

^ChaetHes  de/iratuhis  Nicholson,   Quart.  Jour.   Geol.   Soc.   London,  XXX,  1874, 
p.  506,  pi.  XXIX,  figs.  8-8b.  ^-^  , 

Digitized  by  VjOOQIC 


110.1442.  •    JAMES  TYPES  OF  BRYOZOA—BASSLER,  21 

Manticulipom  (p-arUh  James  and  James,  Jour.  Cincinnati  Soc.   Nat.   Hiet.,  X, 

1888,  p.  173. 
.Monticuliporn  gracilis  J.  F.  Jambs,  Jour.  Cincinnati  Soc.  Nat  Hist,  XVI,  1894, 

p.  191. 
BatoMomeUa  gracilis  Ulrich,  Geol.  Surv.  Illinois,  VIII,  1890,  p.  432,  pi.  xxxv, 

fig.  2. 
Bythopora  gracUin  Nickles  and  Bassler,  Bull.  U.  S.  Geol.  Surv.,  No.  173,  1900, 

p.  185. 

This  species  among  others  was  merely  named  by  James  but  described 
and  accredited  to  him  by  Nicholson.  As  in  this  and  other  similar 
cases,  the  James  name  is  a  nonum  nudum^  so  that  the  real  author  of 
the  species  is  Nicholson.  The  species  has  been  well  described  and 
figured  by  Nicholson  and  Ulrich,  and  the  student  is  referred  to  the 
works  above  cited  for  their  detailed  descriptions. 

Occurrence'. — Abundant  in  the  Fairview  and  McMillan  formations 
throughout  the  Ohio  Basin.  The  species  is  especially  abundant  in  the 
Corryville  member,  many  slabs  from  this  division  being  covered  with 
their  white,  smooth,  narrow  branches. 

BYTHOPORA  MEEKI  (James). 

Chaet^es  meeki  Jambs,  Paleontologist,  No.  1,  1878,  p.  1. 
MonHctUipora  (Chaetetes)  meeki Z k}ay»^  Paleontologist,  No.  5,  1881,  p.  35. 
Mcntirtdipara  gracilis  var.  meeki  Nicholson,  Genus  Monticulipora,  1881,  p.  127. 
MofUicxdipora  meeki  James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist,  X,  1888, 

p.  174.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI,  1894,  p.  192. 
Bythoitora  meeki  Nickles  and  Bassler,  Bull.  U.  S.  Geol.  Surv.,  No.  173,  1900, 

p.  186. 

The  type  lot  of  Chastetes  meeki  James  contains,  besides  the  well- 
known  form  regarded  by  Nicholson  as  a  variety  of  Monticulipora  gra- 
cilis^ specimens  of  Rhomhotrypa  quad  rat  a  (Rominger),  Homotrypa 
communis  Bassler,  an  undetermined  species,  and  a  ramose  example  of 
Tlainotryjxi  fiahellaris  Ulrich.  All  of  these  species  agree  in  but  one 
feature,  the  general  form  of  the  zoarium,  and  also  show  how  little 
value  can  be  attached  to  this  character  alone.  Strangely  enough  with 
such  a  mixture,  James's  descriptions  are  correct  since  he  recognizes 
the  relationship  of  his  species  with  Chastetes  (now  Bythopora)  gracilis 
and  gives  good  comparisons  between  the  two  forms.  Evidently  he 
based  his  remarks  upon  a  few  of  his  "types'"  and  these  happened  to 
be  of  the  sf>ecies  now  recognized  as  Bytho])ora  meeki. 

The  various  species  of  Bythopora  are  so  much  alike  in  internal 
structure  that  it  is  not  strange  that  Nicholson  considered  the  si>ecies 
under  discussion  only  a  variety  of  his  MonticuHpora  gracilis.  How- 
ever, the  fact  that  it  occupies  and  is  characteristic  of  a  different  geo- 
logical horizon,  and  always  forms  a  considerably  larger  zoarium,  seems 
to  me  reason  enough  for  its  rank  as  a  distinct  species.  Bythopora 
gracilis  forms  long  slender  stems  seldom  over  3  mm.  in  diameter  and 
characterizes    the    Fairview  and    McMillan    formations,  while    the 
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branches  of  B,  meehi  are  seldom  less  than  6  or  7  ram.  in  diameter,  and 
occur  only  in  the  Waynesville  formation  of  the  Richmond  group. 

Occurrence, — Waynesville  formation,  Richmond  group,  at  most  local- 
ities in  the  Ohio  Basin.  James's  types  were  from  Clinton  and  Warren 
counties,  Ohio. 

BYTHOPORA  PARVULA  (James). 
Plate  III,  figs.  11,  12;  plate  V,  fig.  4. 

Hdopcra  parvula  Jambs,  Paleontologist,  No.  1,  1878,  p.  3. 

Bythopora  parwda  Nicklbs  and  Basslbr,  Bull.  U.  S.  Geol.  Surv.,  No.  173,  1900, 
p.  186. 

The  types  of  Hdapora  parmda  are  from  the  upper  part  of  the  Eden 
shale,  and  prove  to  represent  a  form  of  BytJwpora  quite  distinct  from 
other  species  of  this  genus.  The  following  description  and  compari- 
son bring  out  its  essential  features. 

Zoarium  consisting  of  very  slender  cylindrical  branches  seldom 
exceeding  0.4  mm.  in  diameter,  dividing  at  irregular  but  rather  long 
intervals  and  bearing  4  or  5  rows  of  elongate  oval  zocecia  rounded 
behind  and  drawn  out  in  front,  separated  from  each  other  longitudi- 
nally by  spaces  equal  to  their  longer  diameter.  Measuring  length- 
wise about  5  zooecia  in  2  mm.  Narrow,  channeled  interspaces  sepa- 
rate the  rows  of  zooBcia.  Mesopores  and  acanthoi>ores  obsolete  or 
apparently  wanting.     Diaphragms  sparingly  developed. 

In  its  internal  characters  the  species  simulates  Nematoporq^  but  the 
proportionally  much  greater  length  of  the  zooecial  tubes  is  regarded 
as  indicating  the  trepostomatous  genus  Bythopora  rather  than  the 
Cryptostomata. 

Compared  with  other  species  of  Bythopora^  the  present  form  may 
be  easily  distinguished  by  its  extremely  slender  branches  and  widely 
separated  zooecial  apertures.  The  associated  B.  aretlpora  has  broader 
branches  and  more  closely  set  zooecia  and  well  developed  acanthopores 
in  greater  or  less  abundance. 

Occurrence. — McMicken  member  of  Eden  shale,  Loveland,  Ohio. 

CALLOPORA  MULTITABULATA   (Ulrich). 
Plate  I,  figs.  5-7. 

MorUictUipora  kentuckerms  James,  Paleontologist,  No.  7,  1883,  p.  57,  pi.  ii,  figs. 

1-16. 
MmUicuHpora  keniuckerms  James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist,  X, 

1888,  p.  180,  pi.  II,  figs.  6a-</.~J.  F.  James,  Jour.  Cincinnati  Soc.  Nat  Hist,, 

XVI,  1894,  p.  203. 
Monotrypella  muUitabrdata  Ulrich,  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Surv. 

Minnesota,  1886,  p.  100. 
CaUopora  multltabulata  Ulrich,  Geol.  and  Nat  Hist  Surv.  Minnesota,  Final 

Kept,  III,  Pt.  1,  1893,  p.  280,  pi.  xxiii,  figs.  11,  12,  16,  17,  24-26,  30,  31. 

Monticulipora  kentuclcensis  James  could  certainly  never  be  recog- 
nized from  any  of  the  descriptions  or  figurea  given  by  its  author. 
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The  descriptions  bring  out  no  distinctive  characters  and  the  figures, 
especially  of  the  internal  structure,  are  inadequate  and  indeed  quite 
incorrect.  Figs.  5-7  on  Plate  I  faithfully  present  the  characters 
shown  in  the  sections  originally  used  and  figured  by  James  and  James. 
A  comparison  of  the  two  sets  of  figures  will  show  decided  differences. 

James's  types  prove  to  be  the  same  as  the  Kentucky  form  of  the 
species  well  described  by  Ulrich  as  Monotrypdla  multitahuloM,^ 
However,  since  James's  description  and  figures,  as  already  stated,  are 
wholly  inadequate  and  incorrect  in  the  most  essential  features,  it 
clearly  falls  into  synonymy  under  the  rules  cited  on  a  previous  page. 

Occurrence. — Abundant  in  the  Lexington  limestone  of  the  Trenton 
at  a  number  of  localities  in  Kentucky.  James's  types  were  found  at 
Paris,  Kentucky,  but  were  erroneously  recorded  as  coming  from  the 
Cincinnati  group. 

CALLOPORA  ONEALLI  (James). 

Plate  VI,  figs.  1,  2. 

ChsOetes  f  o'neaUi  Jambs,  Introd.  Catal.  Low.  Sil.  Foas.,  1875,  p.  2. 
ManHculipora  d'neaUi  Jambs  and  Jambs,  J'onr.  Cincinnati  Soc.  Nat.  Hist.,  X, 

1888,  p.  174.— J.  F.  Jambs,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI,  1894,  p.  194. 
CaUopora  oneaUi  Miller,  North  American  Geol.  Pal.,  1889,  p.  296. 
Not  Monticulipora  (Heterotrypa)  o'necdli  Nicholson,  Grenus  Monticnlipora,  1881, 

p.  118  =  OeUhpora  oneaUi  sigiUariaides  (Nicholson). 

The  lower  third  of  the  Ikien  shale  wherever  exposed  in  the  Ohio 
Basin  generally  contains  a  small  species  of  CaUopora  in  abundance. 
The  same  formation,  especially  the  upper  third,  affords  great  num- 
bers of  two  well-marked  varieties.  The  small,  earlier  form  of  this 
species  was  first  described  by  James  in  1876,  as  above  cited,  under 
the  name  of  Chaetetes  ?  d^neaUi  but  figures  were  never  published.  In 
1882,  the  same  author  distinguished  one  of  the  varieties  as  Morvticuli' 
pora  (Heterotrypa)  onealli  f  var.  communis.  The  other  variety  is  the 
same  as  the  form  described  in  1876  by  Nicholson  under  the  name 
Chaetetes  sigiUarioides.^  In  the  *' Genus  Monticulipora,"  Nicholson 
abandoned  his  species,  believing  it  to  be  identical  with  C  onealli. 
Nickles  and  Bassler  in  their  Synopsis  proposed  the  arrangement  of 
these  forms  as  given  in  this  paper,  namely,  recognizing  C.  onealli  as 
a  distinct  species  with  the  two  varieties  communis  and  sigillainoides. 

The  zoarium  of  C  oneaUi  is  of  narrow,  frequently  dividing  branches 
1.5  to  2.0  mm.  in  diameter,  often  anastomosing  so  as  to  form  a  small 
bushy  clump.  The  zooecia,  of  which  5  to  6  occur  in  2  mm.,  are  oval 
and  separated  by  more  or  less  numerous  mesopores.  Variety  communis 
has  the  same  zoarial  growth,  but  its  branches  are  much  more  robust, 
their  average  diameter  being  7  mm.     Its  zocecia  also  are  polygonal 

«  Fourteenth  Ann.  Rep.  Geol.  Nat.  Hist.  Surv.  Minnosota,  1886,  p.  100. 
ft  Pal.  Ohio,  II,  1875,  p.  203,  pi.  xxii,  figs.  9,  9a. 
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and  in  contact  at  the  surface  because  of  the  scarcity  of  mesopores  in 
this  region.  The  zocecial  characters  of  variety  »ig{Uarloides  are  the 
same  as  in  the  typical  form,  but  the  zoarium  differs  in  consisting  of 
rather  long,  graceful  branches,  4  or  5  mm.  in  diameter,  dividing  less 
frequently  and  not  tending  to  anastomose. 

The  internal  structure  of  C.  oneolli  is  essentially  the  same  as  that 
figured  by  Nicholson  in  1881  ^  for  the  variety  sigUlarioides^  but  tangen- 
tial sections  of  variety  communis  differ  from  both  in  showing  few  meso- 
pores and  polygonal  zooecia. 

Occurre7ice. — C.  onealU  is  particularly  abundant  in  the  Ekx)nomy 
member  of  the  Eden  shale  in  the  vicinity  of  Cincinnati;  variety  sigil- 
larioides  ranges  through  the  formation  in  equal  abundance  while 
variety  comtmmis  is  best  developed  in  the  upper  (McMicken)  member 
of  these  rocks. 

CALLOPORA  ONEALLI  COMMUNIS  (James). 

Plate  I,  fig.  13;  plate  IV,  figs.  8,  9. 

Monticulipora  (Heterotrypa)  onealin  var.  communis  James,  Paleontologist,  No.  6, 

1882,  p.  47;  No.  7,  1883,  pi.  i,  fig.  8. 
Monticulipora  communis  James  and  Jameb,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  X, 

1888,  p.  175,  pi.  II,  figs.  5a,  b. — J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI,  1894,  p.  195. 
(allopora  onealli-communui  Nickles  and  Bashler,  Bull.  IT.  S.  Geol.  Surv.,  No.  173, 

1900,  p.  190. 

This  variety  has  been'  discussed  in  the  remarks  under  CaUopora 
oneolli  and,  as  there  stated,  may  be  distinguished  from  the  typical 
form  of  the  species  by  its  decidedly  robust  instead  of  delicate  branches 
and  by  its  few  mesopores.  The  branches  are  usually  about  7  mm.  in 
diameter  and  form  bushy  masses  by  their  anastomosis.  The  internal 
structure  is  the  same  as  in  C,  oneolli  and  var.  Hiifillnrioides  with  the 
exception  that  as  the  surface  is  approached  many  of  the  mesopores 
pinch  out  so  that  at  the  surface  itself  the  zooecia  are  in  contact  pi'ac- 
tieally  on  all  sides.  This  causes  the  zocecia  to  assume  a  polygonal 
outline  and  to  become  a  trifle  larger  than  in  typical  C.  oneolli.  They 
are  also  larger  than  in  the  variety  sigillorioides^  but  the  average 
number  of  zooecia  in  a  given  space  is  the  same  in  all  three  forms. 

The  types  of  the  variety  communis  are  missing,  but  the  examples 
here  figured  on  Plate  IV  are  identical  with  specimens  labeled  by  Mr. 
James  in  the  collections  of  the  U.  S.  National  Museum. 

Occurrence, — Abundant  in  the  Eden  shale  at  many  localities  in  the 
Ohio  Basin,  Cincinnati  being  the  type  locality.  Especially  fine  speci- 
mens are  found  in  the  upper  beds  of  this  formation. 

« Genus  Monticulipora,  1881,  p.  118,  pi.  iii,  figs.  3-8f. 
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CALLOPORELLA  CIRCULARIS  (James). 

Monticuiipora  {  Heterotrypa)  eirnUaris  J amer^  Paleontologist,  No.  6,  1882,  p.  4«. 
■  Mfmlictilipora  cirrularis  James,  Paleontologist,  No.  7, 1883,  p.  58,  pi.  i,  figs.  3,  '.\(i. 
Monticuiipora  lens  Jaiceb  and  James,  Jonr.  Cincinnati  Soc.  Nat.  Hist,  X,  1888, 

p.  165.-^1.  F.  James,  Jour,  Cincinnati  Soc.  Nat.  HLst.,  XVI,  1894,  p.  181. 

(Not  Nebtdipom  lens  McCoy. ) 
CaUopareUa  harrisi  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  1883,  p.  91, 

pi.  I,  figs.  5-5c. 
Calloporella  drcvlaris  Nickles  and  Babbler,  Bull.  V.  S.  Geol.  Surv.,  No.  173, 

1900,  p.  193. 

James's  original  description  of  this  form  is  clear  enough  to  make 
one  reasonably  certain  that  his  species  is  the  same  as  that  described 
and  figured  shortly  after  by  Ulrich  as  ChUoporella  harrisi  and  an 
examination  of  the  type  specimens  of  each  proves  this  beyond  a  doubt. 
The  absence  of  figures  in  the  case  of  M,  ciroulnrisis  not  a  valid  excuse 
for  rejecting  the  name,  inasmuch  as  the  description  gives  a  clear  state- 
ment of  both  the  internal  and  external  characters.  James  and  James 
in  1888  and  J.  F.  James  again  in  1894  recognize  M.  circidaris  as  a 
synonym  of  McCoy's  Ndrulipora  lens — a  species  from  Great  Britain 
which  has  a  similar  zoarial  growth,  but  whose  zooecial  characters  are 
not  yet  tnown.  The  possibility  of  the  two  forms  proving  to  repre- 
sent the  same  species  is,  in  the  opinion  of  the  writer,  very  remote. 

Ulrich  has  given  a  good  description  and  figures  of  the  species  and 
the  student  is  referred  to  his  work.  The  discoid  zoarium,  with  rounded 
zocecia  surrounded  by  ring-like  walls  and  separated  by  numeroits 
closely  tabulated  mesopores,  characterize  the  species. 

Occurrence, — Not  uncommon  in  the  Waynesville  formation  of  the 
Richmond.  The  type  locality  is  Westboro,  Ohio,  but  the  species  has 
been  found  at  many  other  places  in  southwestern  Ohio  and  southeastiM-n 
Indiana. 

CBRAMOPORA  CONCENTRICA  James. 

Ceramopora  concentrica  James,  Paleontologist,  No.  1,  1878,  p.  5. 

Ceramopora  concentrica  James  and  James,  Jour.  Cincinnati  Hoc.  Nat.  Hist.,  XI, 

1888,  p.  38,  pl.  I,  figs.  8,  8  a. 
Not  Cododema  concentricum  Nickles  and  Bassler,  Bull.  V.  8.  (leol.  Surv.  No. 

173,  1900,  p.  212  {^Ccdodema  {Diarnesopora)  commune  (Ulrich)). 

The  original  description  of  this  form  is  too  vague  for  recognition, 
and  the  species  must  date  from  1883,  when  James  and  James  ga\  e 
another  description  and  figured  a  specimen.  The  type  lot,  from  which 
the  original  description  was  apparently  drawn,  consists  of  the  following: 

(1)  Three  specimens  of  Cerajnoporella  dUtinrta  Ulrich  from  the  Eden 
shale  at  Cincinnati  or  vicinity. 

(2)  Two  specimens  of  Cerajnoporella  />A/V??/?/^  (Nicholson)  from  the 
upper  beds  of  the  Eklen  shale  at  Cincinnati. 
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(3)  One  specimen  of  the  basal  expansion  of  Chihyporella  jlabellata 
(Ulrich)  from  the  Corryville  member  at  Cincinnati. 

(4)  Several  specimens  of  the  basal  expansion  of  Coehclemu  camnivne 
(Ulrich)  and  fragments  of  the  branches  of  the  same  species,  all  of  these 
being  from  the  lower  part  of  the  Eden  shale,  and  probabh'  from  the 
bank  of  the  Ohio  River  at  Ludlow,  Kentucky. 

The  specimen  selected  for  illustration  by  James  and  James,^and  which 
should  be  adopted  as  the  real  type  of  the  species,  is  a  robust,  frequently 
branching  specimen  of  Callopara  aneall i-sigillarioid^s  (Nicholson)  over- 
grown by  a  finely  preserved  example  of  CWarnoporella  o/iloensis  (Nich- 
olson).* This  specimen  was  found  in  the  upper  beds  of  the  Eden  shale, 
near  Eden  Park  reservoir,  Cincinnati.  Ceramopora  concentrica  James 
and  James,  therefore,  as  based  on  the  figured  type,  is  a  synonym  for 
Ceramoporella  ohioeyuis  (Nicholson).  Without  the  specimen  it  would 
be  impossible  to  make  this  determination,  since  the  figure  is  wholly 
without  distinctive  characters.  As  stated,  the  original  description  is 
too  indefinite,  and,  as  the  type  lot  shows,  based  upon  too  many  dis- 
tinct species  for  recognition. 

Nickbs  and  the  writer  in  their  Synopsis  of  American  Fossil  Bryozoa 
referred  James's  Ceramopora  concentrica  to  the  genus  Coeloclema^  mak- 
ing Ulrich's  Diamesopora  communis  a  synonym.  How  erroneous  our 
ideas  of  the  species  were  is  shown  by  the  above  remarks,  our  concep- 
tion of  the  species  being  based  upon  a  '' typical"  specimen  received 
by  Mr.  Nickles  some  years  ago  from  Mr.  James,  and  which  happened 
to  be  the  same  as  Ulrich's  Dlamempora  (now  Coeloclema)  communu. 
Hence  Coelocl^rnu  concentrlcum  of  Nickles  and  Bassler  is  a  synonym  of 
Coeloclema  commune  (Ulrich). 

CERAMOPORA  ?  IRREGULARIS  James. 

Ceramcypora  f  irregularis  James,  Paleontologist,  No.  1,  1878,  p.  5. 

This  species  was  described  as  incnisting  foreign  substances  and 
having  cells  similar  to  those  of  Chaetetta  jamesl  Nicholson.  The  simi- 
larity to  the  species  mentioned  is  borne  out  by  the  type  specimens, 
inasmuch  as  three  of  the  type  lot  are  typical  ramose  examples  of  C, 
(now  Batofttojua)  jamesl  and  four  are  incrusting  forms  of  the  same 
species,  while  the  remaining  specimen  represents  the  parasitic  base  of 
Batostomxi  implicatuvi. 

The  variation  in  the  shape  of  the  zo(ecia  which  suggested  the 
specific  name  is  due  either  to  growth  over  an  uneven  surface  or  to 
indentations  of  the  zooecial  walls  caused  by  the  development  of  numer- 
ous acanthopores.  Instead  of  being  a  s3Mionym  of  B,  implicatum^  as 
stated  by  Nickles  and  Bassler,  the  name  should  have  been  placed  as 

« Jour.  Cincinnati  Soc.  Nat.  HiHt.,  XI,  1888,  pi.  i,  figs.  8,  8</. 
^Ceramopora  ohioemig  Nicholson,  Pal.  Ohio,  II,  1875,  p.  2(V),  pi.  xxv,  figs.  10a, 
by  e  (not  10  Cf  d). 
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synonymous  in  part  with  both  B.  jameMi  and  li.  Implicatum,  How- 
ever, the  original  and  only  diagnosis  is  so  vague  that  for  that  reason 
alone  the  name  ought  to  be  dropped. 

CBRAMOPORA  NICHOLSONI  James. 

Oeramopora  nichohoni  Jambs,  Catal.  Foss.  Cincinnati  Group,  1875,  p.  3. 
MofitieuUpora  ( FiMulipora)  nicholsoni  Jambh  and  James,   Jour.   Cincinnati  Soc. 

Nat.  Hist.,  XI,  1888,  p.  34,  pi.  i,  figs.  6-6c. — J.  F.  James,  Jour.  Cincinnati 

Soc.  Nat.  Hist.,  XVIII,  1896,  p.  121,  fig.  12. 
Not  Chilop^yreUa  niehol^oni  Nickles  and  Bassler,  Bull.  U.  S.  Geol. 'Survey,  No. 

173,  1900,  p.  207  {=ChiloporeUaflabeUata  Ulrich). 

This  species  was  first  described  by  James  as  ''incrusting  foreign 
substances."  The  type  species,  however,  is  not  an  incrusting  form 
but  is  a  solid  flabellate  expansion,  and  that  this  specimen  is  the  one 
used  by  James  for  his  description  is  attested  by  the  label  in  his  hand- 
writing accompanying  it.  The  name  C  nicholsoyii  therefore,  being 
founded  on  characters  which  do  not  belong  to  the  specimen,  following 
the  laws  of  nomenclature,  must  be  abandoned. 

James's  type  is  an  example  of  Fixtulipora  Jfahdlata  described  by 
Ulrich  in  1879.  In  1879  James  also  described  the  two  species,  7^  m  ultl- 
pora  and  I*\  stlurlmia^  but  in  the  James  and  flames  revision  of  the 
Montieuliporidse  in  1888,  these  two  names,  together  with  Ulrich's 
F,  jlabeUata  and  also  Callopora  cincimiatietwis  of  the  same  author 
were  made  synonyms  of  0.  nicholsoni.  The  respective  types  of 
F  jnultipora  and  F,  sUurlana^  as  noted  under  these  headings  in  this 
paper,  contain  a  number  of  different  species,  while  Ulrich's  Callopora 
ctncinnatienmH^  the  third  supposed  synonym  which  was  erroneously 
described  by  its  author  as  coming  from  Cincinnati,  happens  to  be  the 
same  as  Lwcleina  occidens  (Hall  and  Whitfield)  from  the  Upper 
Devonian  of  Iowa.** 

Nickles  and  Bassler,  believing  that  with  the  exception  of  C.  cincin- 
natiensis^  the  synonymy  given  by  James  for  C,  nicholsoni  was  correct, 
recognized  his  species  as  Chiloporella  nicholsoni^  and  placed  Ulrich's 
well-defined  Chiloporella  (Fistvlipord)  flahellata  as  a  synonym.  Had 
they  seen  the  types  they  certainly  would  not  have  fallen  into  this  error, 
nor  would  such  stress  have  been  put  upon  ^'authentic"  specimens  had 
they  known  of  the  number  of  distinct  forms  often  included  among 
tiie  specimens  marked  as  the  original  types  of  one  and  the  same 
species. 

To  sum  up,  the  writer  would  now  regard  Ceramopora  nicholsoni  and. 
its  so-called  synonyms  as  follows:  (1)  Ceramopora  nicholsoni  itself 
must  be  abandoned,  since  the  species  is  founded  upon  characters  not 
shown  by  the  type.  (2)  Fistvliparafahellata  Ulrich  is  recognized  as 
a  good  species  and  as  the  type  of  the  genus   Chiloporella,     (3)  Both 

aGeol.  Surv.  Illinois,  VIII,  1890,  p.  427. 
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Fwtnllpora  multlpora  and  F.  ^Uuriana^v^  inadequately  described  a ud 
the  types  of  each,  moreover,  include  a  number  of  distinct  species. 
Therefore  neither  of  the  last  two  names  is  held  as  valid.  (4)  Callopara 
cincinnatle7if<i^  is  a  synon}^!  for  IJocUma  oedderiR  and  has  no  relation 
at  all  with  any  of  the  Cincinnatian  bryozoa. 

CERAMOPORA    RADIATA  James. 

Geramoporn  radiata  James,  Paleontologist,  No.  2,  1878,  p.  12. 

The  type  and  only  specimen  described  under  this  name  proves  to 
be  a  young  example  of  dnraimrporella  (jramdosa  niilfordf^isis  (James) 
from  the  Eden  shale  at  Cincinnati.  The  specimen  consists  of  but  a 
few  maculae  with  the  zooecial  apertures  long-drawn  out  and  radiating 
from  them  in  a  more  marked  degree  than  usual.  A  similar  condition 
characterizes  young  specimens  of  all  species  of  Ceramopordla,  Con- 
sequently the  radial  arrangement  depended  upon  in  distinguishing  the 
species  should  not  be  regarded  as  a  valid  specific  character. 

CERAMOPORELLA  GRANULOSA  MILPORDENSIS  (James). 

Plate  VI,  fig.  7. 

Callopora  milforderms  J AMFSy  Paleontologist,  No.  2,  1878,  p.  11. 

Montindipora  ( Fistulipora)  milfordenm  James  and  James,  Jour.  Cincinnati  Soo. 
Nat.  Hist.,  XI,  1888,  p.  36,  pi.  i,  fige.  7-7b — J.  F.  James,  Jour.  Cincinnati 
Soc.  Nat.  Hist.,  XVIII,  1896,  p.  122. 

Ceramoporella  granulom  milfordeims  Nickles  and  Bassler,  Bull.  U.  S.  Geol.  Sur- 
vey, No.  173,  1900,  p.  200. 

None  of  the  descriptions  or  figures  of  this  form  is  sufficient  for  its 
recognition,  but  I  have  adopted  James's  name  in  a  subordinate  sense  to 
distinguish  an  abundant  Eden  shale  variety  of  (Wamopcn'ella.  The 
specimens  separated  by  James  under  the  specific  name  vrilfordeiims 
are  of  a  Ceramopoi'ella  that  ranges  with  certain  slight  but  distinguish- 
able modifications  through  all  the  subdivisions  of  the  Covington  and 
Richmond  groups.  The  first  recognizable  description  and  figures  of 
one  of  the  varieties  of  this  cosmopolitan  species  was  published  in  1890 
by  Ulrich ^  when  he  proposed  the  specific  designation  C.  granulosa  for 
the  form  occurring  so  abundantly  in  the  shaly  limestone  of  the  Rich- 
mond group  in  northern  Illinois.  Variety  milfoi^densis  differs  from 
the  typical  C.  granulosa  in  having  slightly  smaller  zooecia  and  in  the 
very  slight  development  of  the  peculiar  granules  that  occur  so  abun- 
dantly in  the  Illinois  types  of  the  species.  The  zoaria  of  the  latter 
also  grow  into  much  thicker  and  larger  masses  than  those  of  the  Eden 
shales  variety. 

Other  forms  of  this  geneml  t^'pe  were  found  in  succeeding  Cincin- 
natian rocks.  In  course  of  time  these  probably  will  receive  similar 
subordinate  designations. 

aGeol.  Surv.  Illinois,  VIII,  1890,  p.  466,  pi.  xli,  figs.  2,  2\ 
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Occurrence. — ^The  Jame^  types  were  found  in  the  Eden  shales  at 
Milford,  Ohio,  but  the  variety  occurs  generally  in  abundance  ia  the 
Ohio  Basin  wherever  the  strata  mentioned  are  exposed. 

CERAMOPORELLA  WHITEI  (James), 

Plate  V,  fig.  6;  plate  VI,  figs.  8-10. 

Ceramapora  whitei  James,  Paleontologist  No.  2,  1878,  p.  12. 

Ceramopora  ?  whitei  Jambs  and  Jambs,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XI,  1888, 

p.  38,  pi.  I,  figs.  9,  9a. 
Ceramoporella  whitei  Nickles  and  Bassler,  Bull.  U.  S.  Geol.  Surv.,  No.  173, 1900, 

p.  201. 

James  recognized  the  relations  of  this  species  by  comparing  it  in  his 
original  description  with  Nicholson's  C.  ohioensis,^  The  description 
and  figures  given  by  James  and  James  in  1888  are  practically  worth- 
less. The  figure  of  the  type  agrees  so  little  with  the  specimen  itself 
that  were  it  not  for  the  presence  of  three  cracks  traversing  it,  one  could 
not  be  certain  of  the  identification.  The  view  of  the  surface  enlarged 
is  also  incorrect,  as  a  comparison  with  a  photograph  of  the  same  on 
Plate  V  will  show.  Fortunately  the  species  has  not  been  described 
under  any  other  name,  so  that  James's  specific  designation  may  be 
retained. 

The  zoarium  forms  thin  crusts  over  foreign  bodies,  but  by  the  super- 
I>osition  of  numerous  layei*s  may  become  massive.  Each  zoarial  layer 
is  short,  rarely  exceeding  1.5  mm.  in  thickness.  Surface  smooth,  the 
maculse  or  clusters  of  rather  thick-walled  mesopores  not  being  elevated. 
Zocecia  small,  more  or  less  angular,  thin- walled  and  direct,  about 
7  in  2  mm.  Mesopores  generally  few,  sometimes  absent  altogether. 
Lunarium  occupying  from  one-fourth  to  one-third  of  the  zooecial  cir- 
cumference, seldom  overarching  the  zooecial  cavity  and  always  a  more 
or  less  inconspicuous  feature  of  the  surface.  The  internal  structure 
is  essentially  the  same  as  in  other  species  of  the  genus  and  is  more 
clearly  brought  out  by  the  figures  on  Plate  VI  than  would  be  possible 
by  description. 

As  is  the  case  in  other  species  of  the  same  section  of  Ceramojmrella^ 
C.  xchitei  exhibits  considerable  variation.  This  consists  principally  of 
(1)  differences  in  the  relative  number  and  distribution  of  the  meso- 
pores even  in  different  or  adjoining  parts  of  the  same  zoarium,  (2)  in 
the  degree  in  which  the  zooecia  imbricate,  and  consequently  (3)  in  the 
degree  of  obliquity  of  the  apertures,  and  (4)  in  the  extent  to  which 
the  lunaria  are  developed  in  the  zooecia  occupying  the  maculae.  How- 
ever, the  features  presented  by  James's  type  are  exhibited  on  at  least 
a  portion  of  nearly  every  one  of  several  hundred  specimens  seen  by 
the  writer. 


o  Ceramopora  ohioerms  Nicholson,  Pal.  Ohio,  II,  1875,  p.  265,  pi.  xxv,  figs.  10a,b,e 
(not  10  c,  dL). 
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C  ohioensis,  a  closely  related  species,  may  be  separated  by  its  uni- 
formly more  imbricating  and  radially  arranged  triangular-shaped  zoce- 
cial  apertures  and  conspicuous,  over-arching  lunaria. 

OcGurreiice, — James's  type  came  from  the  Corryville  member  at 
Cincinnati.  The  species  is  not  uncommon  and  ranges  from  this  bed 
to  and  through  the  various  divisions  of  the  Richmond  group. 

CHAETETES  CRUSTULATUS  James. 

Chaietes  crustulatus  James,  Paleontologist,  No.  1,  1878,  p.  1;  No.  3,  1879,  p.  20. 
l/bn/MniZ?/>ora  cra«<uto/a  James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XI, 

1888,  p.  23,  pi.  I,  figs.  2,  2a. 
MorUiculipora  crusttdcUa  J.  F.  James,  Jour,  Cincinnati  Soc.  Nat  Hist.,  XVIII, 

1895,  p.  82. 

The  original  description  of  this  form  is  so  general  that  it  is  impossi- 
ble to  determine  which  particular  one  of  the  four  or  five  species  found 
in  the  Cincinnatian  series  incrusting  Orthocerata  was  intended  by  its 
author.  Indeed  it  is  probable  that  he  had  no  particular  one  in  mind 
as  the  synonymy  given  later  by  James  and  James  indicates. 

The  specimens  upon  which  Mr.  James  founded  his  original  diagnosis 
are  not  distinguished  in  the  collection.  The  type  specimen  selected 
and  figured  in  1888  as  Mont!cidq)ora  (rtnistulafa  is  probably  an  example 
of  S2)atlopora  maculoHa  Ulrich  which  had  been  accumtely  defined  and 
figured  by  that  author  in  1883.*  This  identification,  however,  is  based 
only  on  the  general  view  of  the  zoarium,*  the  figure  of  the  surface 
enlarged  (fig.  2a)  being  almost  certainly  incorrect  since  the  thickness 
of  wall  shown  is  not  attained  by  any  Cincinnatian  bryozoan  known  to 
me.  This  figured  specimen  is  missing,  but  another  example  now 
marked  as  the  type  is  Spatiopora  macidosa  Ulrich. 

The  name  Chaetetes  crustnlatuH^  therefore,  must  be  dropped  since 
it  was  not  defined  exactly  enough  for  recognition.  Montlculipora 
cruattdata  although  figured,  can  not  be  determined  with  certainty 
because  of  the  poor  illustrations  and  the  absence  of  the  type  specimen. 

CHAETETES  LYCOPERDON  James  (not  Hall). 

Chaetetes  lycoperdon  James  Paleontologist,  No.  2,  1878,  p.  11. 
Chaetetes  lycopodiles  James  Paleontologist,  No.  3,  1879,  p.  20. 

The  specific  names  lycoperdon  and  lycopodites  were  employed  by 
James  for  some  massive  Cincinnatian  bryozoan  but  which  one  can  not 
be  decided  from  his  descriptions.  His  collection  also  now  contains  no 
specimen  labelled  with  either  of  these  names.  It  matters  little,  how- 
ever, since  so  many  species  have  been  described  by  authors  under  the 
designation  Chxietetea  lycoperdon  that  the  name,  never  having  been 
restricted  to  any  particular  one,  now  has  no  standing. 

« Jour.  Cincinnati  Soc.  Nat.  Hint.,  VI,  1883,  p.  167,  pi.  vii,  tig.  6. 
ft  Jaines  and  James,  1888,  pi.  i,  tig.  2. 
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CHAETBTB8  PETROPOLITANUS  James  (not  Pander). 
Chneteien  pftropoliianus  James,  Paleontologist,  No.  2,  1878,  p.  11. 

The  CincinnatiaD  form  referred  to  as  above  by  James  is  most  cer- 
tainly- not  the  same  as  the  European  Ordovician  species  described  by 
Pander.  Which  particular  one  of  the  massive  or  hemispheric  forms 
James  had  in  mind  can  not  be  determined.  Possibly  Amplexopora 
%>€ta9ifarinis  (Nicholson)  was  the  form  intended,  but  the  matter  is  of 
no  consequence  since  the  James  identification  of  C.  petropolUanus  is 
unmistakably  incorrect. 

CHAETETES  SUBROTUNDUS  James. 

'    (liarUUA  mhrotundtuf  J  AMES,  Paleontologist,  No.  2,  1878,  p.  11. 
A9tyU»»p(mgin  ituhrotnudHn  James,  Paleontologist,  No.  5,  1881,  p.  34. 
yUrroKptrngln  f  mhrotnnflus  J.  F.  Jambs,  Jour.  Cincinnati  Soc.  Nat.  Hist,  XIV, 
1891,  p.  55,  lig.  1. 

The  name  under  which  this  form  was  first  described  would  lead  one 
to  believe  it  to  be  a  bryozoan.  Subsequently,  as  shown  above,  the 
form  was  regarded  as  a  species  of  Astylospongia  aqd  later  as  Micro- 
HjHf/tfjia,  There  is  little  doubt  that  the  specimens  belong  to  one  of  the 
numerous  forms  or  variations  of  Ulndia  Hphaeroldalls  Duncan.  The 
type  specimens  of  C,  suhrotundwi  were  found  at  Ogden  Station,  Clin- 
ton County,  Ohio. 

CHAETETES  TURBINATUM  James. 

Cha^Uies  turbinaium  J  AMES,  Paleontologist,  No.  2,  1878,  p.  11. 

Montiadipora  turhinalfi  James  and  Jambs,  Jour.  Cincinnati  Soc*.  Nat.  Hist.,  X, 

1888,  p.  161,  pi.  II,  figs.  1  a-c. — J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XV,  1893,  p.  158. 
Not  Monotrypa  turbinata  Nicklbs  and  Bas«ler,  Bull.  U.  8.  Geol.  Surv.,  No.  173, 

1900,  p.  316  {=Monoirirpa  subylobosa  Ulrich). 

The  name  ChaeteteH  tarhinatwn  was  proposed  tentatively  in  1878  for 
specimens  differing  from  Chaetetas  petropolHaiiua  in  being  turbinate 
in  form  and  in  having  the  basal  attachment  small.  C,  turhinatum  was 
stated  to  range  from  the  lowest  to  the  highest  exposed  beds  at  Cincin- 
nati and  vicinity.  Now  just  which  one  of  the  six  or  more  massive 
bryozoa  occurring  in  this  range  of  strata  at  Cincinnati  was  considered 
as  Ckaeteteif  petropol'daiiiis  can  never  be  accurately  determined  from 
the  literature,  and  none  of  the  specimens  in  the  James's  collection  is 
lal)elled  so  as  to  indicate  which  form  that  author  had  in  mind.  This 
tirst  reference  to  Chaetetes  tuTblnatnm  is  therefore  of  no  value,  the 
name  being  little  more  than  a  noinen  nudum. 

In  1879  Ulrich  described  Chaetetes  sxibghibosus^^  which  James  and 
James  recognized  as  a  synonym  of  their  C.  turbltmtum  in  1888,*  when 

« Jour.  Cincinnati  Nat.  Hist.,  II,  1879,  p.  129,  pi.  xi,  figs.  11-llb. 
Mdem.,  X,  1888,  p.  161. 
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they  figured  and  described  their  species  for  the  first  time,  the  original 
definition  being  merely  a  comparison  with  an  incorrectly  identified 
Cincinnati  species.  In  the  paper  mentioned  the  latter  authors  figure 
two  specimens  which  in  the  collection  are  labelled  as  the  types  of  the 
species.  These  specimens  agree  in  one  character  only,  namely,  the 
turbinate  growth  ascribed  to  the  species  by  the  authors.  The  zocecia 
of  each,  however,  are  so  different  in  size,  shape,  and  arrangement 
that  a  lens  is  not  necessary  to  determine  that  the  two  specimens  repre- 
sent very  distinct  species.  The  original  of  fig.  Ih^  is  a  specimen  of 
Cyplwtrypa  acemmlom  (Ulrich),*  a  species  hitherto  known  only  from 
the  Trenton.  It  is  doubtful  whether  this  specimen  came  from  Cin- 
cinnati, as  is  stated  by  James.  Still,  it  is  possible  that  it  was  found  in 
the  Trenton  strata  exposed  opposite  Cincinnati  along  the  banks  of  the 
Ohio  River.  The  second  figured  type  (fig.  \a  of  the  article  cited)  is  a 
typical  example  of  Monotrypa  mcbghho^sa  (Ulrich),*'  found  only  in  the 
lower  part  of  the  Eden  shales.  Fig.  Ir  presumably  is  intended  to  rep- 
resent the  surface  of  one  of  the  two  types.  No  matter  which  one  was 
chosen,  the  figure  is  incorrect,  since  both  species  have  thin-walled, 
polygonal  zocecia;  with  no  mesopores  in  the  case  of  the  former  and 
very  few  angular  young  cells  in  the  latter.  The  figure  shows  rounded 
or  irregular  zocecial  apertures  with  subcircular  mesopores  at  their 
junction  angles. 

J.  F.  James  in  181^5  states,  in  his  remarks  under  the  description  of 
MontlcullpoTd  fit^wyn!^  that  M,  (Pra^ojM^ra)  selwyiili  var.  hospitdlis 
Nicholson  (now  Praaopara  hoHpltalU)  is  the  same  as  M,  tnrbinata 
(James),  and  that  an  examination  of  the  internal  structure  of  the  two 
shows  their  identity  beyond  a  doubt.  This  author  evidently  did  not 
base  his  observations  upon  the  figured  types  of  M,  {Chaetetes)  tttrbinatu^ 
inasmuch  as  their  internal  structure,  although  different  in  each  speci- 
men, is  totally  distinct  from  Nicholson's  species.  Moreover,  the  last 
was  described  by  the  elder  James  as  Mmitlculipora  whichellL  To  add 
to  the  confusion,  Nickles  and  the  writer  very  unwisely  recorded,  as 
cited  above  in  the  synonymy,  Chaetetes  turhinatum  as  a  valid  species 
of  the  genus  Monotrypa^  making  Ulrich's  Manotrypa  mihglobosa  a 
synonym. 

To  sum  up,  the  first  definition  of  Chaetetea  turbinatum  is  worthless, 
while  the  second  is  based  upon  two  distinct  species.  These  two  forms, 
however,  can  not  be  correctly  determined  from  the  published  figures, 
since  the  enlarged  view  of  the  surface — the  only  figure  given  that 
might  be  of  any  value — is  an  incorrect  representation.      Finally,  a 

«  Jour.  Cincinnati  8oc.  Nat.  Hist.,  X,  1888,  pi.  ii. 

f>  Ijeplotnjpa  ac^rmlosa  I'lrich,  Geol.  and  Nat.  Hist.  Surv.  Minnesota,  Final.  Rept, 
HI,  Pt.  1,  1893,  p.  318,  pi.  xxYii,  figs.  24,  25. 

<- (liacMi's  t<uh(/lafMtm  Ulrich,  Jour.  Cincinnati  8oc.  Nat.  Hist,  11,  1879,  p.  129,  pL 
XII,  tigj*.  11-11/v. 
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Species  with  internal  and  also  external  characters  different  from  either 
of  the  figured  types  is  stated  to  have  the  same  internal  features.  It  is 
work  of  this  character  that  is  so  disheartening  to  the  conscientious 
student.  That  Jameses  species  does  not  deserve  recognition  need 
hardly  be  stated. 

COBLOCLBMA  ALTERNATUM  (James). 

Cerainopora  altemaUi  Jambs,  Paleontologist,  No.  1,  1878,  p.  5. 

MofUiculipora   { FisitUipora)   nUernata  James  and  James,  Jour.  Cincinnati  Soc. 

Nat.  Hist.,  XI,  1888,  p.  34,  pi.  i,  figs.  5-56. 
Coelodema  aUematum   Nickles  and   Bassler,  Bull.  U.  S.  Geol.  Surv.,  No.  173, 

1900,  p.  212. 
Diamesopora  vaupeli  Ulrich,  Geol.  Surv.  Illinois,  VIII,  1890,  p.  468,  pi.  xxxix, 

figs.  3-36;  pi.  XLi,  figs.  4— k*. 

Original  dmcription, — ^'Polyzoary  consisting  of  hollow,  branching, 
cylindrical,  or  compres.sed  sterns  from  one  to  four  lines  in  diameter, 
with  irregular  swellings;  the  hollows  filled  with  foreign  matter  (clay). 
Cell  apertures  of  the  most  perfect  specimens,  elevated,  oblique,  arched, 
subcircular,  or  oval;  five  or  six  in  the  space  of  a  line,  including  the 
intersp)aoes;  generalh^  arranged  in  alternating  rows,  sometimes  in  a 
diagonal  manner  around  the  branches.  Spaces  between  the  cells 
equal  to  their  diameter,  or  a  little  more  or  less  on  different  examples. 
Slightl}'  cut  longitudinal  sections  of  some  specimens  show  the  cells 
arranged  in  diagonal,  alternating  rows  of  a  lozenge-shape,  with  minute 
interstitial  pores.  Distributed  over  the  surface  about  two  lines  apart 
are  spob*,  sometimes  slightly  elevated,  bearing  fewer  cell  apertures 
and  more  or  less  of  the  small  pores.  The  surface  of  worn  or  weath- 
ered examples — mostly  so  found — are  nearly  smooth;  destitute  in  most 
cases  of  prominent  cell  mouths,  but  show  more  minute  interstitial 
tul>es  and  divisions  than  perfect  specimens." 

The  characters  of  this  species  are  well  brought  out  in  Mr.  James's 
earliest  description,  quoted  above,  and  there  should  be  no  difliculty  in 
recognizing  the  form.  The  illustrations  given  by  James  and  James 
in  1888  are  of  little  value,  and  for  a  good  description  and  trustworthy 
figures  the  student  is  referred  to  Ulrich's  work  in  1890. 

The  slender,  hollow-stemmed  branches,  with  thick-walled,  oval  zo(e- 
cia  arranged  in  diagonally  intersecting  lines  and  arched  over  by  prom- 
inent hoods — the  lunaria — causes  the  recognition  of  the  species  to  be 
an  easy  matter. 

Occurrt^ice, —  C,  (ilternafunt   is   found    usually  in  great  abundance 
wherever  the  Southgate  and  McMicken  members  of  the  Eden  shale  are 
exposed  at  Cincinnati,  Ohio,  and  vicinity. 
Proc  N.  M.  vol.  XXX— 06 3 


Digitized  by  VjOOQIC 


34  PRO<UCEI)IN(iS  OF  THE  XATIONAL  MVSEVM. 


COELOCLEMA  OWENI  (James). 
Plate  VI,  figs.  5,  6. 

Fiduliporn  uuumi  Jame.s,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  1884,  p.  21,  fig. 

2-2</. 
Monficafipora  (Fixlulipora)  <nreni  James  and  Jamhs^,  Jour.  Cincinnati  S<k*.  Nat. 

Hist.,  XI,  1888,  p.  84.— J.  F.  James,  Jour.  (Cincinnati  Soc.  Nat.  Hist,  XVIII, 

1896,  p.  119. 
CodiK'lema  ttweid  Nicklk-s  ami  Basslek,  Bull.  V .  S.  (ieol.  Surv.,  No.  173,  19(X), 

p.  212. 

The  hollow,  contorted  or  utricular  stems  of  this  form  are  so  differ- 
ent in  growth  alone  from  the  other  species  of  the  genus  that  its  iden- 
tification is  (juite  eas}'.  The  figures  of  the  type  specimen  given  by 
James  are  suflBcient  for  the  recognition  of  the  species,  but  one  of  it.s 
most  marked  characteristics — an  unusually  prominent  lunarium — has 
not  been  pointed  out  by  its  author.  The  lunaria  are  so  stronglj^ 
developed  and  sharply  raised  that  the  zoarial  surface  is  fairly  rough- 
ened by  them.  The  lunarium  is  shown  exceptionally  well  in  tangen- 
tial sections  where  the  zocecia  are  seen  to  be  so  indented  with  it  as  to 
be  bilobed.  In  shaj^e  the  lunarium  is  semicircular  with  the  ends 
pinched  slightly  together.  The  other  internal  characters  are  essen- 
tially the  same  as  in  the  remaining  species  of  CoeJoclerna, 

(heurrtmce, — A  chara<;teristic  and  quite  abundant  fossil  of  the  Mt. 
Auburn  beds.  Lebanon,  Ohio,  is  the  tyi)e  locality,  but  Cincinnati, 
Ohio,  Madison,  Indiana,  and  other  localities  exposing  tliis  horizon, 
furnish  specimens. 

DEKAYELLA  ULRICHI  (Nicholson). 
Plate  II,  tijrs.  8,  4. 

Monticulipara  {Ileterotryim)   nirirhii  Nicholson,  (ienus  Monticulipora,   1881,  p. 

131,  fig.  22. 
Dekafjellanlrichi  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hisl.,  VI,  1888,  pp.  91,  153. 
MontkuHpora  ohioenAw  J ames^  Jour.  Cincinnati  Soc.  Nat.  Hist,  VII,  1884,  p.  137, 

pi.  vn,  figs.  1,  la. — James  and  Ja.mks,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  X, 

1888,  p.  183.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist,  XVI,  1894,  p.  ^)7. 
Dekayella  rolrmta  Foord,  Ann.  Mag.  Nat.  Hist.  (5),  XIII,  1884,  p.  341,  pi.  xii, 

figs.  2-2f/. 
Dekayella  ulrwhi-robuMa  Niokles  and  Bassler,  Bull.  U.  S.  GtM)l,  Surv.,  No.  173, 

1900,  p.  228. 

Monticullp(yra  oMoensk  was  distinguished  by  its  author  from  M. 
idrichi^  because  (1)  its  interstitial  tubes  (mesopores)  were  less  closely 
tabulated  than  those  of  the  latter  species;  (2)  it  had  a  more  robust 
habit  of  growth,  and  (8)  conspicuous  monticules  were  present.  The 
first  distinction  is  based  on  erroneous  observation,  since  the  tabulation 
of  the  mesopores  of  the  types  of  3/.  ohioe?hsis  is  precisely  the  same  as 
in  typical  examples  of  D,  ?///•/>/// (see  Plate  II).  The  more  robust 
growth  and  conspicuous  monticules  are  characters  of  such  minor 
importance  that  they  are  scarcely  worthy  of  even  varietal  recognition. 
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Experience  shows  that  this  is  true,  especially  in  species  of  Dekaydla 
and  related  genera  of  the  Heterotrypidse,  Nicholson  figured  branches 
of  his  species  with  a  smooth  surface,  but  every  variation  from  this  to 
sharply  monticulated  examples  may  be  found.  Foord"  described  this 
sharply  monticulated  form  as  Dekayelki  n^huMa  and  Nickles  and  the 
writer,  in  their  Synopsis,  recognized  his  species  as  a  variety  of  IK 
*il richly  with  James's  name  as  a  synonym.  For  the  reasons  mentioned, 
I),  nihwita  is  now  regarded  as  not  even  of  varietal  importance. 

(kTurrenee. — A  characteristic  and  ex(*eedingly  common  fossil  in  the 
Eden  shale  of  most  localities  in  the  Ohio  Imsin.  The  types  of  M, 
nhi/*/tt\  and  also  of  Jf,  ohioen^U  and  />.  rohmta  came  from  Cincinnati, 
Ohio. 

DEKAYIA  MACULATA  James. 

Plate  II,  figs.  13,  14. 

IkLxufia  maculaia  Jamb*,  Paleontologist,  No.  5,  1881,  p.  36. 
Mofiticulfpora  {Ikknyia)  mdculata  J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 
XVIII,  1896,  p.  116,  Gg.  11. 

This  is  one  of  the  best  marked  species  of  the  genus  Dekay'm  and 
may  easily  be  recognized  from  the  figures  published  by  J.  F.  James 
in  lH9t>  (after  an  unpublished  plate  by  Ulrich).  The  study  of  many 
specimens  of  this  species  has  indicated  that  its  principal  specific  charac- 
ter is  not,  as  stated  by  both  the  elder  and  vounger  James,  the  presence 
of  nuu-ulte  composed  of  mesoporos  alone.  James's  two  t^'pe  specimens, 
it  is  true,  show  such  maculae  in  a  marked  degree,  but  in  many  other 
examples  from  the  same  bed  and  locality,  otherwise  indistinguishable, 
the  macula?  are  composed  only  of  zooecia  larger  than  the  average,  and 
with  other  .specimens  every  gi'adation  between  the  two  may  be  estab- 
lished. J.  F.  James  states  in  his  description  (1896),  "  walls  of  coral- 
lites  thin,  internal  structure  unknown/'  and  yet  gives  at  the  beginning 
of  this  same  description,  figures  showing  all  of  the  internal  characters, 
and  particularly  the  unusually  great  p^^ripheral  thickening  of  the 
walls.  Til  is  latter  feature  is  the  specific  character  which  will  readily 
separate  D.  maculaUi  from  other  species  of  the  genus. 

The  ramose  zoarium,  thick  zocecial  walls,  conspicuous  acanthopores, 
few  and  delicate  diaphragms  and  practical  absence  of  mesopores 
together  with  the  size  of  the  zooecia— 8  in  2  mm. — form  a  combination 
of  characters  which  wull  readih'  separate  />.  viacnlnta  from  all  asso- 
<'iated  bryozoa.  Views  illustrating  the  structure  and  thickness  of  the 
walls,  the  distribution  of  acanthopores,  mesopores,  and  diaphragms, 
and  other  internal  features  are  given  on  Plate  II. 

Occurrence. — Quite  an  abundant  and  characteristic  fossil  of  the 
McMicken  member  of  the  Eden  at  Cincinnati  and  vicinity.  James's 
types  were  from  Loveland,  Ohio. 

"Ann.  Mag.  Nat.  Hi«t    (5i.  Xlll,  18S4,  p.  341. 
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DICRANOPORA  MEEKI  (James). 
Plate  V,  fig.  1. 
Helopnrn  meeki  J AM&^y  Paleont()lojfi><t,  No.  1,  1878,  p.  8. 

Orlgmal  desert pthm, — '' Poly zoary  consisting  of  very  small  cylin- 
drical or  subcylindrical  stems;  sometimes  branching  dichotomously. 
About  6  cells  in  the  space  of  a  line  measuring  their  longer  axCvS,  and 
arranged  in  rows  between  strong  elevated  longitudinal  lines.  The 
cells  are  generally  opposite  each  other  in  the  rows,  but  sometimes  ai'e 
alternating;  cell  apertures  long  oval,  margins  not  raised;  length  of 
fragments  observed  from  one-fourth  to  one-half  an  inch;  diameter 
one-fifth  of  a  line." 

The  original  and  only  description  of  this  species,  quoted  above,  is 
good  as  far  as  it  goes,  but  fails  to  state  the  two  most  important  features, 
namely,  that  the  zoarium  is  bifoliate  and  is  also  jointed.  Its  zooecial 
structure  is  that  of  the  family  Rlunldictyonldiv^  and  this  fact  together 
with  the  jointed  zoarium  causes  the  reference  of  the  sj)ecies  to  the 
genus  Dicnuupjxpra,  As  in  all  species  of  this  genus,  the  zoarium  of 
IJ,  ///^<?^:/ consists  of  either  simple  or  dichotomously  branched  segments 
with  the  lower  end  of  each  pointed  for  articulation  and  the  upper  end 
or  ends  excavated  to  receive  the  pointed  extremity  of  the  following 
segments. 

D,  meeJil  may  be  distinguished  from  all  other  species  of  Dlcrarwiyorn 
by  its  comparatively  long  and  extremely  narrow  segments,  their  aver- 
age length  being  5.8  mm.  and  width  about  A  mm.  Four  rows  of 
zocecia  generally  occupy  each  face  of  a  segment,  but  sometimes  onlj- 
three  are  found. 

Occw^ence.-  The  species  was  listed  by  James  as  from  Warren 
County,  Ohio,  but  his  label  states  Cincinnati  as  the  locality  for  the 
type.  Specimens  occur  often  (juite  abundantly  in  the  Mt.  Hope  mem- 
ber in  the  vicinity  of  Cincinnati. 

ESCHAROPORA    ACUMINATA    (James). 

PtUodirtya  aciunhinta  James,  Catai.  Fosh.  Cincinnati  (rronp,  1875,  p.  3. 
Escharopora  anitninataVhRWH,  (ieol.  and  Nat.  Hist.   Surv.,  Minnesota,  Final 

Rep.,  Ill,  R.  1,  1893,  p.  167. 
Compare  J*tllodic(ya  falcifonnU  Nicnousox,  Ann.  Mag.  Nat.  Hist.  (4),  XV,  1875, 

p.  177,  pi.  XIV,  figs.  1-16. 

The  types  of  James  l^Hodlcfya  (icfn/utHtfa  prove  to  l)e  of  a  sword- 
shaped  lucharopovd  from  the  Eden  shah\s.  To  ]K)int  out  constant  dif- 
ferences between  this  form  and  EHcharoptpra  {Pt!lodictya)fal€lfwtnh 
from  the  Fairview  formation  is  very  difficult  if  not  impossible  and 
James's  name  is  adopted  here  as  a  convenient  term  for  the  Eden  shale 
form  of  this  type  of  Exeharopova  rather  than  as  that  of  a  good  species. 
James  distinguished  his  species  from  Nicholson's  by  its  narrower  and 
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relatively  thicker  form  and  iDore  gradual  expansion  from  the  pointed 
striated  base.  These  differences,  however,  are  maintained  only  hy  his 
three  type  specimens.  A  larger  number  of  specimens  shows  that  the 
zoarium  varies  from  narrow  blades  less  than  2  mm.  at  their  greatest 
width  to  sword-shaped  fronds  0  mm.  wide.  However,  specimens  of 
the  latter  dimension  are  rare  in  the  Eklen  shale,  while  the  Fairview 
species  is  seldom  of  less  width.  E,  faJvlfortntH  is  evidently  a  des<*en- 
dant  and  a  more  robust  form  of  K.  uramiuata, 

Occurrenr*\— Hot  uncommon  in  the  Eden  shale  at  Cincinnati  and 
vicinity. 

ESCHAROPORA  HILLI  (James). 

rtUodidyn  hilli  J ambr,  Pale<)nt4>logist,  No.  1,  1878,  p.  4. 

PtUodictytt  hiili  ri.Ricn,  Jour.  (Mncinnati  Sfx*.  Nat.  HiHt.,  V,  1882,  pi.  vii,  figs. 

7,  7a. 
Ptilodictyn  hUli  Nptttleroth,  Kentucky  Fosnil  Shelln,  188.5,  p.  'M),  pi.  xxxv,  fign. 

1,  i  4,  5. 
Efcharnjiora  hiUi  Ulrich,  (leol.  and  Nat.  Hint.  Snrv.  MinneHcita,  Final  Ht^p.,  [11, 

Pt.  1,  189.3,  p.  162. 

The  .specific  character  of  this  fine  species  was  i>ointed  out  by  Mr. 
James  in  his  description  as  follows:  '''The  marked  and  decided  differ- 
ence between  this  species  and  P[tUodli'tyd\fa1r!ffyrm!>H  Nicholson  lies 
in  the  prominent  transverse  ridges."  The  zoarium  in  this  form,  how- 
ever, is  usually  wider  and  stronger  than  in  Kncharajxyra  faJciformw^ 
but  as  already  mentioned  the  transverse  ridges  are  the  most  obvious 
difference.  These  ridges  are  formed  by  the  elevated  macuhe,  which 
are  so  transversely  elongated  that  they  become  confluent. 

Occurrence, — The  type  specimen  is  said  to  have  been  found  on  the 
bank  of  the  Ohio  River  at  Cincinnati.  Evidently  it  was  drifted  here, 
inasmuch  as  the  Fairview  rocks  have  furnished  all  other  specimens 
known  to  the  writer.  The  type  does  not  )>elong  to  the  James  col- 
lection, so  whether  it  occurred  iii  sttu  at  Cincinnati  in  the  Trenton 
outcrops  along  the  river  bank  or  was  washed  down  from  some  geolog- 
ically higher  locality  could  not  be  determined. 

ESCHAROPORA  PAVONIA  (D'Orbigny). 

ftOorfirtya /)atK)nta  D'Orbigny,  Prodr.  de  Pal.,  I,  1849,  p.  22. 

MonlinUipora  ( Monotrypa)  paronia  Nicholson,  (renus  Monticiiliix^ra,  1881,  p.  195. 

fig.  41,  pL  VI,  figs.  3,  3«. 
Stictopora  cUUhrattUa  Jameh,  Catal.  Foss.  Cincinnati  (Jroup,  1871. 
Oistetes  t  daihratvluii  NicHOLaoN,  Quar.  Jour.  Geol.  Soc.  lx)ndon,  XXX,  1874, 

p.  509,  pi.  XXX,  figs,  1-16. 
ChsOeUs  f  rJalhratulus  NiCHoiiK)N,  Geol.  Surv.  Ohio,  Pal.,  II,  1875,  p.  209,  pi.  xxii, 

figs.  2-26. 
ChxUtes  dcUhratidus  Nicholson,  Ann.  Mag.  Nat.  Hint.  (4),  XVIII,  1876,  p.  91, 

pL  V,  figs.  9,  9a. 

James's  name  Stictopora  clOfthraMda  was  published  without  descrip- 
tion and  is  therefore  a  Twineii  nudum.     As  indicated  above,  Nicholson 
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described  the  specien  using  James's  specitic  name,  and  a.s  his  descrip 
tionn  are  based  on  typical  KHcluiroponi  pavonia^  James's  name  is  also 
made  synonymous  with  this  species. 

D'Orbigny's  species  is  distinguished  from  the  other  forms  of  E»ehn- 
nqmra  by  its  broad  zoarium.  It  is  a  common  fossil  and  is  found  at 
most  localities  in  Ohio,  Kentucky,  Indiana,  and  Tennessee  where  the 
beds  of  the  Fair  view  formation  are  exposed. 

EURYDICTYA  MULTIPORA  (HaU?)  Ulrich. 
Plate  I,  figs.  11,  12. 

Phwnopora  mfUtipora  Hall,  Foster  and  Whitney's  Rep.  (ieol.  Lake  Superior 

Land  District,  Pt.  2,  1851,  p.  206,  pi.  xxiv,  figs  la,  h. 
PhimoporalmuUipora  Ulricii,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  p.  171, 

pi.  VIII,  figs.  7-76. 
EnritdlcUia  muUipora  Ulrich,  Geol.  Surv.  Illinois,  VIII,  1890,  p.  520. 
Ptilodictya  antiqua  James,  Paleontologist,  No.  5,  1881,  p.  37. 

The  t3^pe  of  I^llodictya  antiqua  James  is  identical  with  the  specimens 
figured  and  described  by  Ulrich  in  1882 '^  as  Phi^nopora  ?  multipora 
Hall.  As  admitted  by  Ulrich  in  1893,  an  examination  of  the  internal 
characters  of  Hall's  type  specimen  is  necessary  before  it  ctm  be  posi- 
tively stated  that  his  identification  is  correct.  Until  this  is  done,  the 
synonymy  had  best  remain  as  given  above.  For  the  identification  of 
the  species,  at  least  the  Kentucky  form,  Ulrich's  description  and  figures 
should  be  consulted. 

OcnitTetxe. — Hall's  types  were  found  in  Trenton  strata  along  the 
Escanaba  River,  Michigan,  while  those  of  James  and  Ulrich  came  from 
the  Lexington  limestone  in  the  vicinity  of  Harrodsburg  and  Burgin, 
Kentucky,  res|)ectively. 

FISTULIPORA?  MULTIPORA  James. 

Fistulipora'!  mttUiporn  James,  Paleontologint,  No.  1,  1878,  j>.  2. 

In  1888  James  and  James  decided  that  F'istulipajvi  multipora  James 
and  ChiloporeJla  {FhtuUprtra)  fahdluta  Ulri(!h  were  synonymous  with 
Ce?'amopora  7u'r/i/>Jso7ii  J Rxnes  published  in  1875.  The  specimens  in 
the  James  collection  labelled  as  the  types  of  K  uni/f/pora^  however, 
consist  of  the  following: 

(1)  Twenty-one  specimens  of  CeramoporMn  disfincta  Ulrich  from 
the  Eden  shale  at  Cincinnati  and  vicinity. 

(2)  Six  typical  examples  of  Chllopoirlla  fahdiata  Ulrich. 

If  the  majority  ruled  in  such  cases,  F.  tnultipora  would  certainly 
not  be  a  synonym  of  C,  nichohoni  as  decided  by  James.  However, 
in  view  of  the  facts  (1)  that  the  name  was  placed  in  synonymy  by  its 
author,  (2)  that  the  types  represent  two  distinct  and  well-defined 
species,  and  (3)  that  the  original  diagnosis  is  not  only  insuflBcient,  but 

"Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  p.  171. 
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also  would  appl}"  equally  to  most  of  the  species  of  Ct-ramoporella  and 
related  genera,  the  name  had  better  be  abandoned.  Further  remarks 
on  this  species  are  ^iven  in  the  discussion  oi  Geramopora  nicholsaiiL 

PISTULIPORA  SILURIANA  James. 

Fi$tulipora  tiluriana  James,  Paleontologist,  No.  3,  1879,  p.  19. 

In  the  revision  of  the  MonticulijwridaQ  in  1888,  James  and  James 
concluded  that  this  species  was  a  synonym  of  C,  nicholsoni. and  repre- 
sented a  sta^  in  which  the  intercellular  spaces  were  thick  and  the 
interstitial  cells  few  in  number.  The  type  lot  contains  typical  speci- 
mens of  the  following: 

(1)  Four  specimens  of  Ceramopordla  distineta  Ulrich  from  the  Eden 
shale  at  Cincinnati  or  vicinit3% 

(2)  One  specimen  of  Oodoclema  commnne  Ulrich  from  the  Economy 
member. 

(3)  Two  specimens  of  GhiloporeUa  JUtbelhita  Ulrich  from  the  Corry- 
ville  member. 

The  original  diagnosis  is  of  little  value,  and  moreover  is  not  borne 
out  by  the  majority  of  the  type  specimens,  the  first  four  specimens 
having  thin-walled  zocecia  and  rather  numerous  mesopores  instead  of 
the  opposite.  The  same  reason  for  abandoning  the  name  may  be 
invoked  here  as  in  the  case  of  F*  multipora  and  61  nlohohoni^  both  of 
which  see  for  further  remarks. 

HELOPORA  APPROXIMATA  James. 

Helopora  approximata  Jambs,  Paleontologist,  No.  1,  1875,  p.  .3. 

OrU/huil  description, — ''Associated  with  this  species  [Helopora 
parvula]  are  cylindrical  examples  with  one  or  two  more  rows  of  cells, 
and  huJbous  upper  terminations;  the  bulbs  carry  very  small  pores, 
which  are  not  on  other  parts  of  the  fossil;  in  other  features  they 
do  not  seem  to  diflfer  from  H.  panndt.  Should  these  prove,  on 
further  investigation,  to  be  distinct,  I  propose  the  name  Heloprmi 
approxvinata.^'^ 

The  writer  has  failed  to  find  specimens  having  the  (^hamcters  men- 
tioned above  either  on  the  slabs  containing  the  types  of  IMojforn  par- 
"tmla  or  in  the  rest  of  the  collection.  However,  specimens  of  small 
species  of  BytJufpora  are  often  found  showing  a  bulbous  extremity  as 
described  by  James,  and  undoubtedly  he  had  some  of  these  l)efore 
him.  This  bulbous  extremity  is  probably  due  to  abortive  growth 
following  some  injury  and  since  it  is  occupied  solely  by  small  cells 
may  be  regarded  as  analogous  to  the  expandexl  base  of  the  zoarium. 

Helop<pra  approxiviuta  is  probably  a  synonym  of  the  common  Utica 
form,  Bythopora  arctipora  (Nicholson),  but  in  the  absence  of  the  types 
or  other  specimens  bearing  this  name  it  is  impossible  to  decide  the 
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point  satisfactorily.  Besides?,  James  may  or  might  have  included 
several  or  indeed  all  of  the  small  species  of  Bythf^pora  {B.  arctipora^ 
parvula^  dendrina^  striata  and  delicatula)  under  his  name.  For  these 
and  other  obvious  reasons  the  name  should  have  no  standing. 

HELOPORA  HARRISI  (James)  Ulrich. 
Plate  VII,  fig.  8. 

fle/opora  Aamw  James,  Paleontologist,  No.  7,  18S3,  p.  58,  pi.  ii,  figs.  2-2ft. 
Helopora  harrisi  Ulrich,  Geol.  and  Nat.  Hist.  Surv.  Minnesota,  Final  Rep.,  Ill, 
Pt  1,  1893,  p.  195,  pi.  in,  figs,  lift,  lie,  12. 

The  description  and  figures  of  this  characteristic  and  abundant  Rich- 
mond species  given  by  Mr.  James  are  incorrect  in  so  many  details  that 
it  is  doubtful  if  the  form  could  be  recognized  from  his  work.  The 
published  knowledge  of  the  species  really  dates  from  Ulrich's  work  in 
1893,  when  this  author  gave  a  good  description  and  figures  which  accu- 
rately represent  the  form.  It  is  unnecessary  to  mention  the  incorrect 
details  of  James's  description  and  figures,  since  a  comparison  with 
Ulrich's  work,  which  is  known  to  be  correct  b}'  comparison  with  his 
types,  will  bring  out  the  errors  of  the  former. 

Occurrence. — ^This  species  is  a  characteristic  fossil  of  the  Waynes- 
ville  formation  of  the  Richmond  group,  the  type  specimens  of  both 
James  and  Ulrich  coming  from  Waynesville,  Ohio.  Often  when  the 
clay  above  the  limestone  layers  bearing  the  species  is  washed,  free 
joints  of  the  dismembered  zoaria  are  found  literally  by  the  million. 

HEMIPHRAGMA  WHITFIELDI  (James). 

Piatt*  II,  fijyjs.  15,  16;  plate  IV,  figs.  1-4;  plate  V,  fig.  5. 

Chaietes  barrandi  ?  (Nicholson)  James,  Catal.  Foss.  Cincinnati  Group,  1875,  p.  4. 
MoTiticulipora  {('hivtetes)  nhitJieldiJ ames^  Paleontologist,  No.  6,  1881,  p.  34. 
Moiiticulipora  irhitfieldl  Jameh  and  James,  Jour.  Cincinnati  See.  Nat.  Hist.,  X, 

1888,  p.  178.— J.  F.  Jameh,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI,  1894,  p.  200. 
Hemiphra(/ina  whitjiddi  Nicklks  and  Bassler,  Bull.  U.  S.  Geol.  Surv.,  No.  173, 

1900,  p.  286. 

All  of  the  previous  descriptions  of  this  fine  species  fail  to  reveal  its 
chief  characteristic,  namely,  the  presence  of  semidiaphragms  in  the 
peripheral  region.  These  structures  occur  in  the  original  types  and 
may  be  readily  observed  in  all  thin  sections,  both  vertical  and  tangen- 
tial. These  incomplete  partitions  may  also  be  seen  on  well  preserved, 
clean  specimens  with  the  aid  of  a  hand  lens.  Vertical  fractures  when 
moistened  and  examined  with  a  glass  likewise  show  these  partitions 
very  clearl3\ 

The  species  is  found  generally  in  abundance  wherever  the  lower  and 
middle  divisions  of  the  Eden  shale  are  exposed  in  the  vicinity  of  Cin- 
cinnati. The  zoarium  of  the  form  found  in  the  lower  division,  from 
which  James's  types  of  the  species  were  derived,  is  of  rounded,  fre- 
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quently  dividing  stems  commonly  varying  between  4  and  8  mm.  in 
diameter.  The  middle  Eden  form,  however,  is  more  robust,  the 
branches  being  subcylindrical  or  compressed  and  usually  over  10  mm. 
in  width.     In  all  other  respet^ts  the  two  forms  are  alike. 

Surface  smooth,  with  maculae  composed  of  zooecia  larger  and  meso- 
pores  moi-e  numerous  than  in  the  intervening  spaces.  Zocecia  large, 
rather  thin-walled,  polygonal,  5  of  the  normal  size  in  2  mm.  Meso- 
poi-es  angular,  few  among  the  ordinary  zo(ecia,  more  numerous  in 
the  maculae.  Acanthopores  seemingly  absent  and,  if  developed  at  all, 
small  and  inconspicuous. 

In  internal  structure  the  most  marked  feature  is  the  presence  of  semi- 
diaphragms  in  the  peripheral  region  of  the  zooecial  tubes.  Besides 
these,  vertical  sections  as  well  as  vertical  fractures  show  the  zocecial 
walls  in  the  axial  region  to  be  strongly  crinkled.  The  zooecial  tubes 
in  this  region  are  almost  entirely  without  diaphragms.  The  mesopores 
which  develop  in  the  peripheml  region  only,  are  crossed  by  the  usual 
straight  complete  tabulte.  Tangential  sections  show  thin-walled  polyg- 
onal zoowna,  few  mesopores  and  apparent  absence  of  acanthopores,  but 
bring  out  especially  the  dark  line  separating  adjoining  zooecia. 

11.  whltjieldi  is  closely  related  to  and  is  probably  a  descendant  of 
the  Trenton  species  Iletniphragma  tenuinuLTale  Ulrich,"  but  the  more 
robust  growth  and  several  internal  features,  particularly  the  crinkled 
walls,  of  the  species  under  consideration  will  suffice  in  distinguishing 
the  two.  Of  associated  bryozoa  none  approaches  H,  wh itfieldl  cXo^^Xy 
enough  to  require  comparison. 

Ooi^urrenee, — Abundant  and  characteristic  of  the  lower  (Economy) 
and  middle  (Southgate)  divisions  of  the  Eden  shale  at  Cincinnati,  Ohio, 
and  vicinity. 

HOMOTRYPA  WORTHENI  (James). 

Moniiculipora   {Moiioirypa)  u^orthem  Jameh,   Paleontologist,  No.  6,   1882,  p.  50; 

No.  7,  1883,  pi.  i.^fig.  2. 
Moniiculipora  worilieni  James  and  Jameh,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  X, 

18S8,  p.  184,  pi.  II,  figs.  3a,  b. — J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist., 

XVI,  1894,  p.  207. 
Homotrypa  n-artJuni  Babbler,    Proi\   U.   S.    Nat.   Mus.,  XXVI,    1903,   p.   583, 

pi.  XXIV,  figs.  10-14. 

Both  the  internal  and  external  features  of  this  species  were  described 
and  illustrated  by  the  writer  in  1903,*  this  conception  of  the  species 
being  based  upon  specimens  in  the  collection  of  the  U.  S.  National 
Museum  with  Mr.  James's  labels  attached.  A  comparison  of  these 
specimens  with  the  types  shows  that  all  are  of  the  same  species. 

H,  xcKfrtheni  is  a  characteristic  fossil  of  the  Whitewater  member  of 


«Ulrich,  Geol.  Nat.  Hist.  Surv.  Minn.,  Final  Rep.,  Ill,  Pt.  1, 1893,  p.  301,  pi.  xxiv. 
fig?.  2IV23. 
*Proc.  U.  S.  Nat.  Mas.,  XXVI,  1903,  p.  583. 
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the  Richmond  group  and  i.s  found  generally  in  abundance  wherever 
these  strata  are  exposed.  The  species  may  l)e  distinguished  from 
associated  bryozoa  by  its  shaiply  tuberculated  branches,  while  vertical 
fractures  examined  under  a  hand  lens  will  show  the  cystiphragms  in 
the  periphei-al  region  of  the  tubes  and  other  features  characterizing 
Homotrypa, 

Oixarretuw — Richmond  group,  Whitewater  member.  The  types 
are  from  Lynchburg,  Ohio,  but  the  species  is  abundant  at  many  locali- 
ties in  Ohio  and  Indiana  and  notably  so  at  Richmond,  Indiana,  and 
vicinity. 

LEPTOTRYPA  CLAVACOIDEA  (James). 

Chsdetes  clavncoidem  Jambs,  Catal.  Lower    Sil.  Foks.,  1871,  p.  1  (named  only); 

Catal.  Fo88.  Cincinnati  group,  1875,  p.  1. 
Moniicnlipora  (Mtmotryjxi)  clainicoidea  Nicholson,  (xeniis  Monticulipora,   1881, 

p.  182,  fig.  37. 
Leptotrypa  clacacoidea  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VI,  1883,  p.  159. 
MontwuJipora  davacoidea  James  and  James,  Jour.  Cincinnati  Roc.  Nat.  Hist,  XI, 

1888,  p.  25.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist,  XVIII,  1895, p.  84. 

The  club-shaped  zoarium  and  the  absence  of  mesoporesi  cause  the 
recognition  of  this  species  to  be  comparatively  easy.  James  gave  a 
brief  description  in  1875,  but  the  knowledge  of  the  species  is  really 
based  on  Nicholson's  full  description  and  figures  published  in  1881. 

Occurrence.  —  Plw  abundant  and  characteristic  fossil  of  the  Corry ville 
member,  McMillan  formation,  Cincinnati  and  vicinity. 

LIOCLEMELLA  SUBFUSIFORMIS  (James). 

Plate  VII,  figs.  4-7. 

Moidicidipora  (fMoiwtrypa)  sidf/tixifonnis  Jamkh,  Pale<)nt4>logi.st,  No.  6,  1882,  p.  52; 

No.  7,  1883,  pi.  I,  fig.  1. 
.  M'.mticidipifra  fwdforinis  (not  Whitfield  sp. )  Jamks  and  Jamks,  Jour.  Cincinnati 

Soc.  Nat.  Hist.,  XI,  1888,  p.  26.— J.  F.  James,  Cincinnati  So<;.  Nat.  Hist., 

XVm,  1895,  p.  83. 
LiocIemeUa  8ubfuj<iformh  Nickles  and  Bassler,  Bnll.  V.  S.  Geol.  8urv.,  No.  173, 

19()0,  p.  308. 

James  and  James  in  1888"  regarded  this  species  as  synonymous  with 
Whitfield's  Mimtlcullpfmifv-Kifonnifi^^  but  a  comparison  of  specimens 
of  the  latter  with  the  types  of  M,  ^ihfrisifoi^itux  shows  that  Whitfield's 
.species  has  a  much  larger  zoarium,  conspicuous  and  numerous  acan- 
thopores,  more  rounded  zooecia,  and  many  more  mesopores. 

Zoarium  small,  generally  less  than  13  mm.  in  length,  club  shaped, 
pointed  at  the  lower  end  probabl}^  for  articulation  with  a  basal  expan- 
sion, expanding  slightly  toward  the  upper  portion.  Surface  smooth, 
maculae  inconspicuous.  Zocecia  small,  10-12  in  2  mm.,  angular,  thin- 
walled,  sometimes  in  contact  but  generally  separated  by  thin-walied, 


«  Jonr.  Cincinnati  Soc.  Nat.  Hist.,  XVIII,  1895,  p.  83. 
''Ann.  Rep.  (reol.  Surv.  Wisconsin  for  1877,  1878,  p.  70. 
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aDgular  mesopores.  The  latter  often  attain  the  .size  of  the  zoa»via  and, 
especially  in  thin  sections,  may  be  mistaken  for  them.  However,  a 
glance  at  the  tabulation  shown  in  vertical  sections  will  distinguish  the 
two,  the  me-sopores  being  closely  tabulated  and  the  zo<»cia  having  no 
diaphragms  at  all.  In  tangential  sections  the  outer  side  of  the  walls  of 
the  zo<Bcia  are  always  more  or  less  convex,  while  the  sides  of  the 
mesopores  are  correspondingly  concave.  Acanthopores  small  and 
usuall}'  inconspicuous  both  at  the  surface  and  in  sections. 

The  small,  unbranched,  club-shaped  zoarium  with  thin-walled  poly- 
gonal zocecia  sepai'ated  by  more  or  less  numerous  mesopores,  causes 
the  separation  of  this  species  from  associated  bryozoa  to  be  quite  easy. 
Comparison  with  the  related  form  L,  fits  I  form  In  from  the  Richmond 
group  of  Wisconsin  is  given  above. 

Ocearreiice, — Quite  abundant  in  the  Waynesville  formation  of  the 
Richmond  at  a  number  of  localities  in  Ohio  and  Indiana.  The  James 
types  were  found  at  We^tboro,  Ohio. 

MONOTRYPA  UNDULATA  var.  HEMISPHERICA  (J.  F.  James). 

MoftticiUipora  {Monoirypa)  nndulata  (part)   Nicholson,   (lenuH  Monticalii>ora, 

1881,  p.  170,  fig.  33a-r. 
Mcntuttlifwra  undulcUa  var.  hemwpherim  J.  F.  Jamrs,  Jour.  Cincinnati  Soc.  Nat. 

Hist.,  XV,  1893,  p.  157,  figs.  lOo-^. 
Monolrypii  undulala-hemi8pherica  Nk'Kle8  and  Bashlku,  Bull.  U.  S.  Geol.  8urv., 

No.  173,  1900,  p.  317. 

This  variety  is  founded  upon  Nicholson's  description  and  figures^  of 
what  he  regarded  as  a  *' rounded  or  irregularly  sphfieroidal*'  form  of 
his  Mfmotrypa  umhdata.  There  are  no  specimens  of  this  variety  in 
the  James  collection,  nor  is  it  known  that  either  the  species  or  vari- 
ety occur  in  the  vicinity  of  Cincinnati.  If  James's  su}x)rdinrtt4^>  name, 
which  is  a  misnomer,  the  form  being  subglobular  and  not  hemispheric, 
is  to  be  recognized,  it  must  rest  upon  the  Canadian  types  in  Nichol- 
son's collection.  Until  these  or  other  authent'c  examples  are  again 
studied,  the  status  of  the  name  c^n  not  be  definitely  determined.  It 
may  be  remarked,  however,  that  this  supposed  subglobular  variety  of 
JT.  nndnUiUi  must  be  very  near,  if  indeed  not  identical,  with  Ulrich\s 
M,  i^uhgh^osa. 

Occurrence. — Nicholson's  specimens  are  said  to  come  from  tne 
Hudson  River  group  in  Ontario,  Canada. 

MONTICULIPORA  CINCINNATIENSIS  (James). 

i%ietete*  riririnnatiensUi  J AMEHf  Catal.  Sil.  Foes.,  Cincinnati  group,  1S75,  p.  2. 
Mfmiiculipora  cittcinnatietufijt  James  and  James,  Jour.  Cincinnati  Soc.  Nat  Hist., 

X,  1888,  p.  170.— J.  F.  James,  Jour.  Cincinnati  S<h\  Nat.  Hist.,  XVI,  1894, 

p.  188. 
3foiitirtUipQra  (Peronopora)  n7M?in»wi/i>wrw  Nicholson,  (JenuflMonticulijM^ra,  1881, 

p.  226,  pi.  II,  figs.  6-6r. 


«CTennH  MonticnliiM>ra,  1881,  p.  170. 
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Although  Mr.  James  gave  a  fair  definition  of  this  species  in  the 
Catalogue,^  our  knowledge  of  the  form  really  dates  from  Nicholson's 
work  in  1881. 

The  species  is  a  rather  abundant  and  characteristic  fossil  of  the  Cor- 
ryville  member,  and  ma}'  l>e  distinguished  from  other  forms  of  the 
genus  by  its  loosely  incrusting  habit  of  growth,  strong  and  closely  set 
montii'iiles,  and  numerous  mesopores.  Its  internal  characters  are 
those  of  a  typical  MwitumUponi^  cystiphragms  occurring  in  both  the 
immature  and  mature  regions,  while  the  walls  have  the  peculiar 
granulose  structure  chai'acterizing  that  genus. 

OceurreThce, — Corr3^ville  member,  McMillan  formation,  Cincinnati, 
Ohio,  and  vicinity. 

MONTICULIPORA  CLEAVELANDI  James. 

MofUiculip(n'a{Het4^rotrypaf)ckarelandi  3  AMES,  Paleontologist,  No.  6,  1882,  p.  49, 

pi.  I,  fig.  7. 
MonticxUipftra  clearelandi  James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XI, 

1888,  p.  15,  pi.  I,  fig.  4.— J.  F.  James,  Jour.  Cincinnati  Soc. Nat.  Hist,  XVIII, 

1895,  p.  68. 
MontinUipora  clearelandi  Ulrich  and  Basslkk,  Smithsonian  Misc.  Coll.  (QuarU 

issue),  XLVII,  1904,  p.  lf>,  pi.  vi,  figs.  4-6. 

This  is  one  of  the  most  easily  recognized  bryozoa  of  the  Cincinnati 
rocks,  inasmuch  as  it  is  the  only  ramose  species  of  Mont!<ndij}oy'a  so 
far  known  from  these  strata.  A  vertical  fratrture  when  examined 
under  the  hand  lens  will  show  the  presence  of  cystiphragms  in  both 
the  axial  and  peripheral  regions,  thus  indicating  its  generic  position 
under  Mmdlculii^ora.  The  specific  chamcters  are  particularly  the 
ramose  habit  of  growth  and  the  absence  of  mesopores. 

Ulrich  and  the  writer  *  have  recently  redefined  this  species  and  given 
figures  of  the  internal  structure.  None  of  the  James  descriptions  are 
adequate  for  the  recognition  of  the  species,  inasmuch  as  the  method 
of  gi'owth  and  internal  characters  attributed  to  it  b}'  them  do  not 
agree  with  the  specimen  marked  as  the  type.  This  reason  would 
doubtless  haVe  justified  the  rejection  of  the  name,  but  as  the  specie^s 
had  not  been  described  in  the  meantime  it  was  deemed  advisable  to 
establish  it  under  the  same  name  proposed  for  it  by  James. 

()c<iurrence, — Very  abundant  at  several  lo(;alities  in  Clinton  Count}-, 
Ohio,  where  the  Whitewater  formation  of  the  Richmond  group  is 
exposed.  James's  type  is  from  a  locality  near  Lynchburg,  Highland 
County,  Ohio. 


«Catal.  Sil.  Foss.,  Cincinnati  group,  1875,  p.  2. 
«» Smithsonian  Misc.  Coll.,  XLVII,  1904,  p.  16. 
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MONTICULIPORA  CLINTONENSIS  James. 

MonHcuHpora  {Hderotrypa)  clintonenns  James,  Paleontologist,  No.  6,  1882,  p.  45, 

pi.  I,  fig.  9. 
MorUiculipora  ditUonewfis  Jamkk  and  Jambs,  Jour.  ChuMnnati  Soc.  Nat.  Hist,  XI, 

1888,  p.  20,  pi.  I,  figs.  1,  la. — J.  F.  Jambj,  Jonr.  (Hncinnati  Soc.  Nat.  Hist., 

X\ail,  1895,  p.  73. 

Tbe  types  of  this  form  are  missing,  and  unless  the}'  are  found  at 
some  later  date  it  will  l>e  impossible  to  determine  its  exact  status. 
However,  the  description  of  J/.  clintmiensiH  leads  the  writer  to  believe 
that  Mr.  James  had  before  him  specimens  of  the  species  described  by 
Ulrich  in  1879  as  Atdctopora  mifyrainosa^^  now  referred  to  the  genus 
Heterotrypa.  This  belief  is  strengthened  by  the  fact  that  a  specimen 
in  the  collection  of  the  U.  S.  National  Museum  labelled  by  Mr.  James 
as  M.  dintati^iSM  is  a  typical  example  of  Heterotrypa  subramosa. 

Occurrence. — ^fJames's  types  were  recorded  from  the  upper  part  of 
the  Cincinnati  rot^ks  (Richmond)  in  Clinton  Coimty,  Ohio.  Hetero- 
trypa subrajiumt  is  a  common  and  characteristic  fossil  in  the  Richmond 
group  of  Ohio,  Indiana,  and  Kentucky. 

MONTICULIPORA  HOSPITALIS  NEGLECTA  James  and  James. 

MontirtiHp€}ra  hospUnli*  var.  negkcta  Jamks  and  James,  Jour.  Cincinnati  Soc.  Nat. 
Hist,  XI,  1888,  p.  27,  pi.  i,  fig.  3.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat. 
Hist,  XVIII,  1896,  p.  124. 

Neither  the  type  nor  any  other  specimen  of  this  variety  could  be 
found  in  the  collection,  and  therefore  unless  the  type  turns  up  later  the 
status  of  the  above  name  can  not  be  determined.  The  authors  in  sep- 
arating the  variety  from  M.  (now  Prcuiopora)  hospitalis  say  that 
*'  variety  negheta  differs  mainly  in  possessing  conspicuous  monticules.'' 
If  this  is  the  only  point  of  difference  exhibited  by  the  type  specimen, 
var.  negheta  is  a  synonym  for  the  species  itself  since  in  the  genus  Praao- 
pora^  as  in  many  other  monticuliporoid  genera,  the  monticules  show 
a  considerable  variation  in  the  same  species.  It  is  thought  probable 
that  the  type  specimen  will  show  that  it  is  not  at  all  related  to  Pra.w- 
jH/ra  hospitalism  but  until  the  figured  specimen  is  found  the  name 
might  as  well  be  dropped.  Judging  from  James  and  James's  figure, 
it  seems  not  unlikely  that  the  original  may  belong  to  Montieullpfmi 
cf/rmmilis  described  by  Ulrich  in  1882. 

MONTICULIPORA  PAPILLATA  James  and  James. 

MoniiaUipora  papillata  Jambh  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hint.,  XI, 
1888,  p.  23.— J.  F.  Jambs,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVIII,  1895, 
p.  81  (not  Nebulipora papUlaia  McCoy). 

The  specimens  from  the  Cincinnati  rocks,  supposed  by  James  and 
James  to  be  identical  with  the  English  species  J^ebtdipora  papiUata 

a  Jour.  Cincinnati  Soc.  Nat  Hist.,  II,  1879,  p.  124,  pi.  xii,  figs.  6-6c. 
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McCoy  can  not  now  be  located  in  the  collection.  The  matter  is  of  no 
consequence,  however,  since  a  fragment  of  McCoy's  type  specimen, 
now  in  the  collection  of  the  U.  8.  National  Museum,  does  not  agree 
with  any  of  the  Cincinnatian  bryozoa,  and  there  is  thus  little  doubt  that 
James  and  James  were  in  error. 

PALBSCHARA  BEANI  (James). 

Cerattiojxjra  f  ffeani  Jami^,  Paleontologist,  No.  1,  1878,  p.  5. 
Ceranwj)ora  f  heard  Jamr^,  Jour.  Cincinnati  See.  Nat.   Hist.,  VII,   1884,  p.  23, 
fig.  3-3fc. — JAMKsami  Jambs,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XI,  1888,  p.  37. 
Paleschara  beanl  Ulrich,  American  Geologist,  I,  1888,  p.  186. 

This  fine  species  was  so  defined  and  figured  by  James  in  1884  that 
its  recognition  is  a  matter  of  no  difliculty.  The  very  important  fea- 
ture of  the  species  was,  however,  not  mentioned,  namely,  that  unlike 
all  other  similar  Ordovician  bryozoa,  maculae  are  absent.  Though  the 
zooecia  radiate  from  one  or  more  initial  points,  the  surface  of  the 
zoarium  presents  no  indication  of  the  clusters  of  larger  zocecia  or 
of  mesopores  that  invariably  mark  the  surface  of  otherwise  similar 
Paleozoic  bryozoa.  In  this  peculiarity,  as  well  as  in  all  other  features, 
the  species  in  question  is  in  accord  with  Paleschara,  As  remarked  by 
James,  P.  heani  seems  constantly  to  incrust  the  shells  of  Ortliocera^ 
dnseri^  the  most  abundant  cephalopod  in  the  beds  containing  it. 
Indeed,  this  association  of  the  bryozoan  and  cephalopod  is  so  common 
that  Hall  and  Whitfield^  .seem  to  have  figured  P,  heanl  as  the  surface 
ornamentation  of  OrtJwcerm  duseri 

Occurrence, — Not  uncommon  in  the  Waynesville  formation  of  the 
Richmond  group  m  Ohio  and  Indiana.  In  the  original  description 
James  erroneously  cites  the  species  from  Cincinnati. 

PH^NOPORA  EXPANSA  HaU  and  Whitfield. 

Phsenopora  {IHilodictya)  erpaywa  Hall  and  Whitfibld,  Geol.  8urv.  Ohio,  Pal.,  II, 

1875,  p.  114,  pi.  V,  fig.  1. 
Phinio]H>Ta  expama  FoEKerrE,  Geol.  Surv.  Ohio,  VII,  1895,  p.  598,    pi.    xxix, 

fig.  1. 
PtUodictya  plaiyphylki  .Tamkk,  Paleontologipt,  No.  3,  1879,  p.  21. 
Phsmopora  plalyphylla  Wkller,  Geol.  Surv.  New  Jersey,  Kept,  on  Pal.,  Ill,  1903, 

pi.  XIX,  figs.  5-7. 

The  type  of  James\s  PtilodieUja  phityphylla  has  recently  Ijeen  fig- 
ured by  Professor  Weller,*  whose  figures  led  the  writer  to  suspect 
that  the  species  was  a  synonym  for  Ph^noporn  ejcpunm  Hall  and  Whit- 
field. An  examination  of  the  types  themselves  changed  the  suspicion 
to  a  certainty. 

«Geol.  8urv.  Ohio,  Pal.,  II,  1875,  p.  97,  pi.  in,  ^%,  4. 
frGeol.  Surv.  of  New  Jerst^y,  Report  on  Pal..  Ill,  1903. 
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James  gave  a  good  definition  of  his  species  with  the  exception  that 
be  omitted  stating  the  generic  character— the  presence  of  the  two 
mei^opores  between  the  ends  of  the  zocecia. 

Phseru/pora  expansa  is  distinguished  from  associated  biyozoa  by  its 
broad  bifoliate  fronds  springing  from  a  pointed  base,  with  oval  zocjecia 
arranged  in  parallel  rows  and  with  the  ends  of  the  zooecial  apertures 
separated  by  two  me^opores.  The  species  is  distinguished  from  other 
species  of  Phi^^rnqHtra  by  the  broad,  unbmnched  monticulated  zoarium, 
and  by  the  size  of  the  zocecia  (6.5  in  2  mm,  measuring  lengthwise, 
and  8.5  in  the  same  space  transversely). 

Occiim-nce. — James's  types  were  found  in  the  Clinton  of  Clinton 
County,  Ohio,  while  those  of  Hall  and  Whitfield  came  from  the  corre- 
sponding strata  at  Dayton,  Ohio. 

PHiSNOPORA  FIMBRIATA  (James). 

Plate  VII,  figH.  11,  12. 

PiUodirtya  fimbriata  Jambb,  Paleontologist,  No.  1,  1878,  p.  8. 

Pfuenop<ira  fimhricUa  Foebste,  Bull.  Sci.  Lab.  Denison  Univ.,  II,  1887,  j).  161; 

III,  1888,  pi.  XV,  fig.  7. 
Phienopora  fimbriala  Foerote,  Geol.  Surv.  Ohio,  VII,  1896,  p.  599,  pi.  xxviii, 

fig.  7. 
SiirUfpcnra  rnncleiii  Hall,  Twelfth  Ann.  Kept.  Indiana  Geol.  Nat.  Hist.,  1883, 

p.  268,  pi.  XIII,  figs.  1,  2. 

Zoarium  of  narrow,  parallel  margined,  smooth,  conipresned,  bifoli- 
ate branches  averaging  3.5  mm.  in  width,  and  forming  by  frequent 
bifurcation  a  flexuous  frond,  which  in  the  type  specimen  is  about  60 
mm.  in  height  and  60  mm.  wide.  Margins  of  branches  rather  wide 
and  occupied  by  several  rows  of  pores  similar  to  the  mesopores  placed 
bet^ween  the  ends  of  the  zooecial  apertures.  These  marginal  pores  give 
to  the  edges  of  the  branches  the  very  finely  striated  appearance  men- 
tioned by  James  as  the  marked  feature  of  the  species.  However,  the 
number  of  pores  along  the  margin  can  not  be  considered  a  good  spe- 
cific character,  as  it  depends  upon  the  age  of  the  zoarium,  young  exam- 
ples exhibiting  few,  and  the  oldest  speiamens  the  maximum  number. 
The  zocecial  apertures  are  elliptical  and  arranged  in  longitudinal  rows; 
5  zocecia  in  2  mm.  measuring  lengthwise,  and  nine  rows  in  the  same 
space  transversely.  Two  pits  or  mesopores  usually  separate  the  ends 
of  the  zocecia,  but  occasionally  three  may  be  detected. 

This  fine,  characteristic  Clinton  species  is  distinguished  from  the 
other  branching  forms  of  PhsBnopora  by  its  narrow,  flexous,  dicho- 
tomously  dividing  branches  and  the  general  aspect  of  the  resulting 
zoarium. 

Occurrence. — ^The  type  is  from  the  Clinton  formation  in  Clinton 
County,  Ohio.     Other  localities  are  Dayton  and  Belfast,  Ohio. 
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PRASOPORA  PALESI  (James). 

Plate  I,  figs.  1-4. 

MorUiculipora  faled  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  1884,  p.  138, 
pi.  VII,  figs.  2-2d. — Jambs  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.^  X, 
1888,  p.  168.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVI,  1894, 
p.  185. 

The  character  relied  upon  by  the  author  for  distinguishing  this 
species  was  the  presence  of  a  conical,  sharp-pointed  groove  extending 
across  the  under  surface.  Any  student  of  the  bryozoa  knows,  or 
ought  to  know,  that  the  shape  of  the  excavation  left  by  the  object 
upon  which  zoarial  growth  commenced,  is  certainly  not  a  specific 
character.  The  same  species  may  select  indiscriminately  any  foreign 
object  such  as  a  mollusk,  brachiopod,  or  another  bryozoan  to  com- 
mence its  zoarial  growth.  The  specimens  distinguished  by  James  as 
3f,  falesi  selected  some  conical  shell  such  as  HyolHKes  or  the  tapering 
end  of  a  cephalopod,  the  impressions  left  of  the  shell  after  its  removal 
not  permitting  of  accui*ate  determination.  An  examination  of  the 
types — the  three  specimens  figured  in  1884 — shows  that  two  distinct 
si)ecies  are  represented.  Inasmuch  as  one  of  these  is  new,  James^'s 
specific  name  is  here  adopted  for  this  form.  The  original  of  fig.  2  erf 
the  article  cited  above  (1884)  is  a  small  but  typical  specimen  of  Prai^o- 
para  simidatr!,c  Ulrich,^  while  figs.  2a-2d  represent  young  examples  of 
a  species  differing  from  P.  simulatrix^  notably  in  having  acanthopores 
and  smaller  zocecia. 

Comparing  P,  faUsl  and  P.  slmidatrix  the  following  differences  are 
noted.  In  growth  the  latter  rises  into  dome-shaped  or  petasiform 
masses  usually  40  or  50  mm.  in  diameter,  and  with  a  concave  base 
lined  by  a  concentrically  wrinkled  epitheca,  while  mature  specimens 
of  the  former  are  rounded  or  irregularly  hemispherical  in  shape,  sel- 
dom over  20  mm.  in  diameter,  and  do  not  show  such  a  well-marked 
epitheca.  P,  simalatrix  has  about  7  of  the  ordinary  zooecia  in  2  mm., 
while  P,  faleHi  shows  8  to  8i^  in  the  same  space.  Vertical  sections 
bring  out  especially  the  small  acanthopores  of  P.  faleni^  but  in  P, 
KUHMlatrix  these  structures  are  absent.  The  tabulation  and  number 
and  distribution  of  the  mesopores  is  much  alike  in  the  two  species, 
but  the  difference  in  growth,  size  of  zo(ecia,  and  the  development  of 
acanthopores  in  one,  makes  their  separation  comparatively  easy. 

Occuru'enve, — Very  abundant  in  the  Lexington  limestone  of  the 
Trenton,  in  the  vicinity  of  Danville,  Kentucky.  James  records  the 
horizon  as  about  that  of  the  tops  of  the  hills  at  Cincinnati,  but  this  is 
undoubtedly  an  en*or,  as  his  type  specimens  correspond  exactly  with 
other  examples  of  the  species  found  in  the  Trenton  at  Danville. 

«  Fourteenth  Ann.  Rep.  Geol.  and  Nat.  Hist.  Surv.  Minnesota,  1886,  p.  85. 
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PRASOPORA  HOSPITALIS  (Nicholson). 

Plate  VII,  figs.  1-3. 
MonHciU^pora  (Prasopara)  sdwynii  var.  hospitalis  Nicholson,  Genus  Monticuli- 

pora,  1H81,  p.  209,  fig.  45. 
MonHculipora  (ffeterotrypa)  toinchelU  Jambs,   Paleontologist,  No.  B,  1882,  p.  48; 

No.  7,  1883,  pi.  I,  fig.  5. 
Monticulipara  wincheUi  J.  F.  James,  Jour.   Cincinnati  8oc.  Nat.  Hist.,  XVI II, 

1895,  p.  87. 

An  example  of  the  type  specimen  figured  .by  Jamen  shows  that 
Monticulipora  {^Heterotrypd)  whichelli  is  the  same  as  the  common  Rich- 
mond form,  Prasopora  hmpitcdi^  {l^ichoXson).     In  the  original  descrip- 
tion James  compares  his  species  with  Nicholson's,  but  states  that  the 
internal  structure  is  very  different.     The  tabulation  of  the  zooecia  as 
shown  in  the  slide  studied  by  James  (see  Plate  VII,  fig.  1)  does  appear 
different   from   that  found   in   P.  hospitalism  but   this   appearance  is 
largely  due  to  an  error  in  the  preparation  of  the  thin  section.     The 
zooecial  tubes  of  P,  hmpltalis^  when  properly  sectioned  are  always 
lined  by  cystiphragms.     In   James's   section  of  P,  vnnchelli^  how- 
ever, although  it  exhibits  all  the  other  characters  of  P,  hospitalism  the 
tabulation  appears  as  though  not  including  true  cystiphragms  but  to 
consist  entirely  of  merely  more  or   less  curved  diaphragms.     The 
originally  sectioned  specimen,  as  proved  by  a  section  prepared  by  the 
writer,  contains  an  abundance  of  true  cystiphragms,  and  thus  is  shown 
to  be  a   normal  example   of  P,  hospitalis  in   every   respect.     That 
James's  section   appears  to   show  a   different  type  of   tabulation  is 
believed  to  result  from  the  fact  that  it  divided  the  zoarium  in  a  direc- 
tion parallel  with,  instead  of  at  right  angles  to,  its  growing  edge.     On 
reflection  it  is  apparent  that  species  such  as  this  in  which  the  zooecia 
radiate  from  the  center  toward  the  growing  edge  will  exhibit  their 
normal  internal  characters  best  in  vertical  sections  taken  along  such  a 
radius;  or,  in  other  words,  at  right  angles  to  the  growing  edge.     Thus 
the  cystiphragms  of  a  species  will  generally  appear  as  nearly  straight 
or  more  or  less  curved  diaphragms  in  a  section  cutting  them  in  a 
direction  opposite  to  their  radial  arrangement.     Furthermore,  it  is  a 
fact  that  James's  section  was  taken  from  the  thin  outer  edge  of  the 
zoanum  and  therefore  exhibits  only  an  immature  condition  of  the 
zooecial  tubes.     In  nearly  all  Monticidiporidi^  the  cystiphragms  in  the 
basal  part  of  the  zoarium  are  much  larger  and  extend  much  farther 
toward  the  opposite  side  of  the  tube  than  they  do  in  later  stages  of 
growth.     Hence,  in  an  improperly  prepared  vertical  section  of  the 
immature  region,  the  appearance  presented  by  the  cystiphragms  is 
likely  to  be,  as  in  James's  section,  that  of  mereh'  curved  diaphragms. 

The  massive  growth,  numerous  and  closely  tabulated  mesopores, 
strong  acanthopores,  and  rounded  zocecia  with  both  cystiphragms  and 
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diaphragms  abundantly  developed,  distinguish  Prmopora  hospital!^ 
from  associated  bryozoa,  while  the  numerous  and  strong  acanthopores 
ser\^e  to  separate  it  from  other  species  of  the  genus. 

Occurrence, — Abundant  throughout  the  Richmond  group  at  most 
localities  in  the  Ohio  Basin.  The  type  of  J/,  winchelli  was  found 
near  Lynchburg,  Highland  County,  Ohio. 

PROBOSCINA  PRONDOSA  (Nicholson). 

Aulopora  frondosa  Jameh,  Additions  t<>  Catal.  ¥om.  Cincinnati  (rronp,  1873,  p.  15 

(named  only). 
Aledofrondom  Nicholmon,  (xeol.  Surv.  Ohio,  Pal.,  II,  1875,  p.  2()H,  pi.  xx  v, fip<.  '^-^h, 
Proboscina  frondosa  Ulrich,  Geol.  and  Nat.  Hist.  Surv.  Minnesota,  Final  Rep., 

Ill,  Pt.  1,  1893,  p.  119,  pi.  I,  fig.  28. 

The  name  Atd4}porn  frondosa  is  a  nomen  nudnm^  since  James  never 
defined  the  species.  Nicholson  gives  a  satisfactory  description  and 
good  figures  of  the  species  and  credits  the  name  to  James.  An  excel- 
lent figure  is  given  by  Ulrich  in  the  work  cited  above. 

(k'carrem'e, — The  typical  form  is  not  uncommon  in  the  Corr^'ville 
member  of  the  McMillan  formation  at  Cincinnati  and  vicinity. 

PTILODICTYA  NODOSA  James. 

Ptiiodictija  nodosa  James,  PaleontologiHt,  No.  3,  1S79,  p.  20. 

PtUodictya  iimloso  Ulrkui,  Jour.  Cincinnati  Soc.  Xat.  Hist.,  IV,   1882,  pi.  vii, 

figs.  2,  2a. 
t^ilodidya  variahUis  I^lrich,  <  ieol.  Surv.  Illinois,  VIII,  1890,  p.  304,  figs.  2a  and  6/>. 
PfUodict}/a  clintone))sv<  J A^\KSj  Paleontologist,  No.  5,  1881,  p.  IW. 
PtUodictya  teres  James,  Paleontologist,  No.  5,  1881,  p.  40. 

As  .suggested  by  Tlrich's  name,  I\  rariahiUs^  this  is  quite  a  variable 
species,  the  shape  of  the  zoarium  ranging  from  smooth,  narrow,  sword- 
shaped  examples  scarcely  2  mm.  in  width  to  broader  nodose  fronds 
reaching  a  width  of  10  mm.  or  more.  James's  type  specimen  of  I\ 
niKfihsd^  an  old  and  strongly  marked  specimen,  was  figured  by  Ulrich 
in  1882.  This  author  in  l8iH)  proposed  the  new  name  I^llodlctya 
var!ab!li8  for  the  species  on  the  ground  that  1\  nodosa  was  preoc(*u- 
pied  by  HalFs  lUchaj'opora  recta  var.  nodot«f^  a  New  York  Trenton 
form.  At  that  time  J^JscJuiropf^ra  and  l^Undictifa  were  supposed  to 
represent  the  same  generic  type,  but  since  Ulrich's  careful  work  in 
1893  we  know  these  two  genera  to  l»e  distinct.  HalPs  species  and 
variety  being  the  typical  forms  of  Fjicluiropora^  lHlodlctya  nodosa  is 
not  preoccupied  and  may  therefore  stand  as  a  valid  name. 

This  species  is  distinguished  from  the  associated  forms  of  Ptllo- 
dlcfya  by  its  straight,  parallel -edged  frond.  Young  specimens  have 
a  smooth  surftu*e,  but  after  the  zoarium  attains  a  width  of  3  mm.  or 
more  the  ma<'ula*  devek)ps  as  strong  nodes  armnged  in  more  or  less 
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pandlel  longitudinal  serias.    The  internal  structure  is  essentially  the 
same  as  that  figured  by  Ulrich  for  P.  magnijica  Miller  and  Dyer." 

The  types  of  Ptllodictya  clintonensis  are  straight,  parallel-edged, 
smooth^  unbranched  fronds  less  than  3  mm.  in  width,  and  agree  in  all 
respects  with  numerous  other  examples  regarded  as  young  zoaria  of 
P.  nodosa. 

IHilfHllctya  ttres  was  distinguished  by  its  author  mainly  because  the 
zoarium  in  the  specimen  described  bears  '•*six  or  seven  rows  of  oval 
pores,  on  the  upper  part,  arranged  in  an  alternating  manner  between 
exceedingly  delicate  raised  lines."  The  general  shape  and  a  thin  sec- 
tion of  the  type  indic*ate  that  P,  ttre^  also  is  a  synonym  of  P.  nodoaa^ 
being  merely  an  unusual  or  perhaps  abortive  example  of  that  species. 
The  oval  pores  mentioned  by  James  are  of  zooecia,  the  zocecial  aper- 
tures being  of  this  shape  and  arranged  between  raised  lines  on  the 
striated  basal  parts  of  all  ptilodictyoid  bryozoa. 

('AtTMrr^^yi/v.— Whitewater  formation  of  the  Richmond  group.  The 
types  of  P.  nodosa^  and  also  of  its  two  synonyms,  came  from  Clinton 
County,  Ohio,  where  the  species  seems  more  abundant  than  elsewhere. 

PTILODICTYA  PLUMARIA  James. 

Ptilodictya plumaria  Jambs,  Paleontologist,  No.  I,  1878,  p.  4. 
PtUodictya  plumaria  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  pi.  vii, 
figs.  1,  la. 

This  species  resembles  the  preceding  P.  nodona  in  its  general  zooecial 
and  surface  characters,  but  differs  in  this  that,  instead  of  being  sword- 
shaped,  the  zoarium  expands  rapidly  from  the  pointed  striated  ba^e 
into  a  leaf-like  frond  sometimes  exceeding  25  mm.  in  diameter.  A 
typical  specimen  of  the  species  was  figured  by  Ulrich.* 

The  three  Richmond  species  of  PtilodicUja^  P,  nodtma^  P,  plumaria^ 
and  P.  jnagnljica  Miller  and  Dyer,  form  a  series,  the  first  comprising 
long,  rather  narrow,  parallel-edged  fronds,  the  third  forming  broad 
and  rather  irregular  expansions,  while  the  second  is  intermediate  in 
its  zoarial  shape.  A  similar  relationship  is  exhibited  by  the  three 
Fairview  species  of  Eacharopora^  E.  faldfonmx^  E,  macxdata^  and 
E.  pavonui.  In  both  of  these  groups  of  bryozoa  the  shape  of  the  zoarium 
is  within  reasonable  limits,  fairly  constant,  and  affords  a  ready  means 
of  distinguishing  the  species. 

(h'cnrrenve, — James's  t^^pe  is  from  Warren  County,  Ohio,  but  the 
species  occurs  at  a  number  of  localities  in  southwestern  Ohio  and 
southeastern  Indiana,  where  the  Whitewater  formation  of  the  Rich- 
mond, to  which  beds  these  three  forms  of  PtIlodJrtya  are  restricted, 
are  <'xpose<l. 

nCr^X.  Surv.  Illinois,  VIII,  1890,  p.  391,  tigs,  lla-c. 

''Jour.  Cincinnati  h>oc.  Nat.  Hist.,  V,  1882,  pi.  vii,  fig«.  1,  \a. 
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PTILODICTYA  WELSHI  James. 

PtUodictya  sp.  (?)  Jabibs,  Paleontologist,  No.  1, 1878,  p.  8  (name  PtUodiotya  welshi 

1). 


Under  the  caption  of  Ptllodwtya  sp.  ?  James  described  a  Clinton 
bifoliate  bryozoan  and  suggested  if  it  prove  to  be  a  distinct  species 
that  the  name  IHilodictya  weight  be  applied  to  it.  The  type  is  either 
lost  or  never  formed  a  part  of  the  James  collection,  but,  judging  from 
the  description,  P,  wdahl  is  almost  certainly  the  same  species  as  that 
named  and  figured  by  Van  Cleve  as  Esch(tra  multifida  in  1853  on  the 
plates  of  fossils  which  he  distributed  about  that  time.  Van  Cleve's 
figure  excellently  represents  his  species,  which  was  later  described  by 
Hall^  and  is  now  referred  to  the  genus  Phsenopm^a,  If  James's  species 
should  prove  to  be  the  same,  it  ought  to  be  considered  a  synonym  for 
Van  Cleve's  name  since  both  appear  in  equally  obscure  publications  and 
the  earlier  figure  of  the  one  is  of  more  service  in  recognizing  the 
form  than  the  description  of  the  other. 

Occurrmice, — Clinton  foimation,  Clinton  County,  Ohio. 

RHINIDICTYA  PARALLELA  (James). 

Plate  II,  figs.  5-7;  plate  V,  figs.  2,  3. 

Plilodifiya  parall^la  J \Mis8y  Paleontologist,  No.  1,  1878,  p.  5. 

Rhmidiciya  parallela  Ulrich,  Jour.  Cincinnati  8oc.  Nat.  Hist.,  V,  1882,  p.  170. 

/Yi/o(£id?/«  ^a?itt/o««  James,  Paleontologist,  No.  1,  1878,  p.  4. 

Original  description  of  IHllodk-ty a  parallela:  '"Polyzoary,  a  flat- 
tened, linear,  unbranched,  two-edged  frond,  about  one  line  wide, 
longest  example  observed  about  one  inch.  Surface  gently  convex, 
celluliferous  on  both  faces;  edges  very  thin  and  sharp.  Eight  or  ten 
alternating  rows  of  elliptical  cells  arranged  between  longitudinal  lines; 
one  row  on  each  edge  having  an  oblique  direction.  Cell  apertures  not 
raised,  five  or  six  in  the  space  of  a  line  measuring  longitudinally." 

Numerous  intermediate  specimens  in  the  U.  S.  National  Museum 
prove  beyond  any  question  that  the  types  of  Ptilodietya  parallela  and 
P,  grannlom  are  founded  upon  different  stages  of  growth  of  one  and 
the  same  species,  the  type  of  the  latter  representing  merely  the  more 
mature  or  aged  stage  in  which  numerous  granules  develop.  The  defi- 
nition of  P.  grannlom  precedes  that  of  P,  parallela  in  the  Paleontolo- 
gist, but  the  parallel-edged  branches  are  so  marked  a  character  in  this 
species  that  the  specific  name  calling  attention  to  this  fact  is  retained. 
All  species  of  Rhlnidlvtya  have  a  (jranalom  stage,  so  that  this  name  is 
without  an}'  special  significance. 

The  straight,  parallel -edged,  seldom  branching,  bifoliate  zoarium, 
with  the  zooecia  arranged  in  longitudinal  rows,  is  so  different  from 
associated  bryozoa  that  no  difficulty  is  experienced  in  recognizing  the 

''Twelfth  Ann.  liep.  Indiana  Geol.  Nat.  Hist,  1883,  p.  268,  pi.  xiv,  fig.  4. 
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species.  The  associated  ptiiodict\'oids,  witii  tiie  exception  of  Sticto- 
l^ftrella  feonunaa^  may  be  distinguished  at  sight  by  their  jointed  zoaria, 
the  articulation  })eing  at  the  base  alone  as  in  EscJuirajxyra  or  at  numer- 
ous points  as  in  Artkr<nxyra,  The  mesopores  of  S,  jlexuma  will 
readily  separate  it  from  R,  paraUda. 

Occurrence. — Lower  beds  of  the  EJden  shale  at  Cincinnati,  Ohio,  and 
vicinity. 

RHINOPORA  VERRUCOSA  HaU. 

Khinopora  verrucom.  Hall,  Nat.  Hist.  New  York,  Pal.,  II,  1852,  p.  48,  pi.  xix, 

^^.  la-r. 
Esrharirui  ?  diMorta  James,  Paleontologigt,  No.  3,  1875,  p.  21. 

The  types  of  Escharhut  f  distorta  show  that  this  name  is  founded 
upon  specimens  of  the  characteristic  Clinton  bryozoan  Rhinopora  ver- 
ruafsa.  The  specimens  are  embedded  in  solid  limestone  and  show  only 
their  epithecal  side.  In  breaking  the  rock,  the  two  leaves  of  the 
bifoliate  fronds  of  Rhinojxmi  part  along  the  smooth  median  plane 
because  the  poriferous  side  of  each  leaf  is  rougher,  and  therefort» 
adherens  to  the  rock.  By  means  of  thin  sections,  however,  the  iden- 
tity of  these  fronds  with  Rhinoixyra  remicoHa  was  proved  beyond  a 
doubt. 

Occurrence, — The  types  of  James's  species  were  from  the  Clinton, 
near  Wilmington,  Clinton  County,  Ohio.  R.  verrucoHa  is  found  gen- 
erally in  abundance  at  most  lo<*alities  in  the  New  York  and  Ohio  areas 
of  Clinton  shale. 

SAOBNELLA  STRIATA  James. 
Sagenelia  gtriata  Jambh,  Paleontologist,  No.  3,  1879,  p.  22. 

The  type  specimens  described  under  this  name  by  Mr.  James  are 
two  small  thin  expansions  parasitic  upon  bryozoa  from  the  Eden 
shale.  The  surface  of  these  expansions  is  ornamented  with  long,  fine 
strije  radiating  from  a  similarly  striated  crater-like  central  area.  A 
careful  examination  of  this  surface  with  a  lens,  or,  better  still,  of  the 
structure  of  the  specimens  by  means  of  thin  sections  under  the  micro- 
si'ope,  shows  that  the  striw  are  the  greatly  elongated  and  generally 
confluent  zocecial  apertures  of  bryozoa  with  the  wall  structure  charac- 
teristic of  the  genus  EHcharopora,  One  can  now  infer  from  their  gen- 
eral shape  and  structure  that  the  crater-like  depressions  of  these 
striated  parasitic  growths  are  the  basaW sockets  with  which  the  pointed 
end  of  the  zoaria  of  EHch/iropora  articulated.  That  this  inference  is 
correct  is  proved  by  the  occasional  discovery  of  a  zoarium  with  its 
point  in  place  in  the  basal  socket  or  in  such  close  proximity  that  their 
relation  to  each  other  can  not  be  doubted.  It  is  also  a  fact  that 
wherever  these  attached  expansions  occur,  the  erect  fronds  of  one  or 
other  of  the  species  of  EHcharopora  may  always  be  found. 

By  themselves  these  basal  sockets  show  no  specific  differences,  and 
the  species  to  which  any  particular  specimen  belongs  must  be  deter- 
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mined  by  the  horizou  in  which  it  oeeurs.  Natuiully  wh(Mi  several 
species  of  Exchantjx^ra  occur  at  the  same  horizon,  tiie  determination 
of  their  respective  basal  sockets  l>ecomes  very  difficult  if  not  impos- 
sible unless  the  pointed  zoarium  and  parasitic  base  are  still  in  position. 
There  can  ))e  little  doubt  that  SagenAla  striata  is  the  articulating  basal 
expansion  of  EHchar</p(mi  ae\nmnata  (James),  since  the  latter  is  the 
only  species  of  Enclxaropora  known  in  the  same  beds  of  the  Eden  shale. 
Depending  upon  James's  statement^  that  his  specimens  were  col- 
lected "at  the  horizon  of  the  hilltops  at  Cincinnati/'  Nickles  and  the 
writer,  in  the  cross  references  in  their  Synopsis  of  American  Fossil 
Bryozoa,  referred  Sagerislla  striata  to  the  Fairview  species  Escharo- 
parafalcffortnis.  However,  this  reference  and  remarks  concerning  the 
organism  were  inadvertently  omitted  under  the  synonymy  of  the  latter. 
The  articulating  bases  of  E.  faleifannls  were  described  by  Ulrich 
under  the  names  CrattTtpora  lineata  and  var.  e^tpavsa^  before  their 
true  relations,  as  published  by  him  in  1882,^  were  asceitained. 

STICTOPORELLA  FLEXUOSA  James. 

Ptilodiciya Jlexuosa  J AMEHj  Paleontolojrist,  No.  1,  1878,  p.  4. 

Sticloporella  flexuma  Ulrich,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V,  1882,  p.  169. 

St ictoporella  inter stincta  Clrich,  Jour.  Cincinnati  Soc.  Nat.  Hi.st.,  V,  1882,  p.  169, 

pi.  VIII,  figs.  9,  9a. 
StictoporeUa  interst'mctu  Ulrich,  Geol.  Hiirv.  Illinois,  VIII,  1890,  p.  394,  fig.  14a,  6. 

For  the  identification  of  this  species  the  student  is  referred  to  the 
description  and  figures  of  the  external  chamcters  given  by  Ulrich  in 
1882,  and  the  figures  of  the  internal  features  published  by  the  same 
author  in  1890.  Ulrich  described  the  form  as  Stlctop(jreJla  Interstuuia^ 
!)elieving  that  l^UodUtya  Jlt^xuoHa  James  was  a  distinct  species  of 
Stietoporella,  More  recent  study,  however,  has  shown  that  both 
names  are  founded  upon  unimpoi'tant  mutations  of  the  same  species. 

S,  fexuma  is  easily  recognized  by  its  narrow,  generally  pai'allel- 
edged,  bifoliate  branches  bearing  rather  large  elliptical,  flaring  zooe- 
cial  apertures,  with  their  ends  separated  always  by  two  but  sometimes 
by  three  or  four  elongate  interstitial  cells. 

Occurrence, — Not  uncommon  in  the  Economy  meml>er  of  the  Eden 
shales  in  the  vicinity  of  Cincinnati,  Ohio. 

STIGMATELLA  DYCHEI  (James). 

Plate  III,  figs.  8-10. 

\fo7UiciUipora  ( Afmwtrypa)  (/</c/i^/ Jameh,  Paleontologist,  No.'G,  1882,  p.  52. 

MoiUicuUimra  ihjchel  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V'l,  1883,  p.  2*i5, 
pi.  X,  tigH.  2-2c. — James  and  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XI, 
1888,  p.  25.— J.  F.  Jami-s,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XVIII,  1895,  p.  83. 

"Paleontologist,  No.  3,  1875,  p.  21. 

'J  Jour.  Cincinnati  Soc.  Nat.  Hist.,  II,  1879,  p.  30. 

cldeni,  V,  1882,  p.  151. 
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Leptotrypa  t  dychei  Nickles  and  Bashler,  Bull.  U.  S.  Geol.  Surv.,  No.  173,  p.  298. 
SUgmttUlia  dyrhei  I'lrich  and  Bailer,  Smithsonian  Misc.  Ooll.  (Quart.  Issae), 
XLVII,  1904,  pi.  X,  fig.  11. 

Both  the  internal  and  external  features  of  this  species  have  been 
figured  by  its  author  satisfactorily  enough  for  its  recognition,  and 
additional  illustrations  of  the  internal  structure  are  given  here  only  to 
bring  out  pk)ints  not  mentioned  by  James  nor  shown  in  his  figures. 

The  zoarium  is  an  expansion  loosely  incrusting  crinoid  columns  and 
sometimes  attains  considerable  size,  the  type  specimen  being  about 
180  mm.  in  length  and  varying  from  a  minimum  diameter  of  5  nun.  at 
the  ends  to  a  maximum  of  60  mm. 

In  vertical  sections  the  noticeable  features  are  the  almost  complete 
absence  of  diaphragms  and  the  development  of  the  acanthopores  in 
zones,  the  latter  feature  in  combination  with  the  former  being  the 
principal  characteristic  of  the  genus  Stigmatdla,  Tangential  sections 
passing  through  one  of  these  zones  of  acanthopores  exhibit  these  struc- 
tures of  a  fair  size  at  the  zocecial  angles,  but  a  section  through  any  other 
part  of  the  zoarium  shows  thinner- walled  zooecia  with  the  acanthopores 
either  very  small  or  not  present  at  all. 

The  loosely  incrusting  method  of  growth,  thin- walled  angular  zooecia 
with  mesopores  practically  wanting,  the  development  of  acanthopores 
in  zones  and  the  almost  entire  absence  of  diaphragms  are  characters 
causing  this  species  to  be  easily  recognized.  8.  clawis  (Ulrich),  a 
common  and  highly  characteristic  fossil  of  the  Eden  shales,  also  grows 
on  crinoid  columns,  but  it  can  not  be  confused  with  S,  dychei^  its 
zoaria  being  much  smaller  and  the  surface  nearly  always  spinulose. 

Occurrence. — A  highly  characteristic  although  somewhat  uncommon 
fossil  of  the  Mount  Auburn  member  of  the  McMillan  formation  at 
Ijebanon  and  other  localities  in  southwestern  Ohio. 

STOMATOPORA  DELICATULA  (James). 

Plate  III,  figs.  4-7. 

Hippotkoa  deliratula  Jambs,  Paleontologist,  No.  1,  1878,  p.  6. 

SUyinatopora  delicatula  Nickleh  and  Basbler,  Bull.  U.  S.  Geol.  Surv.,  No.  173, 1900, 

p.  419. 
Slomtitopora  praulana  Miller,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  V.,  1882,  p.  39, 

pi.  I,  figs.  4-4A. 
SUnncUopora  proutana  Ulrich,  Geol.  and  Nat.  Hist.  Surv.,  Minnesota,  Final  Rep., 

Ill,  Pt  1,  1893,  p.  117,  pi.  I,  figs.  8-12. 
Rhopalonaria  pertenuis  VLRicBf  Fourteenth  Ann.  Rep.  Geol.  and  Nat.  TIist%  Surv., 

Minnesota,  1886,  p.  59. 
Stamatopora  tenuMma  Ulrich,  Jour.  Cincinnati  So<*.   Nat.    Hist.,   XII,  1890, 

p.  175,  fig.  2. 
Stoniatopora  delicatula-tenuisfdma  Nickleh  and  Bassler,  Bull^  T^  S.  Geol.  Surv., 

No.  173,  1900,  p.  419. 

fhiginal  descrvption, — "Polyzoary  creeping,  adnate,  branching 
dichotomouslj,  and  sometimes  anastomosing.     Branches  linear,  about 
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one-tenth  of  a  line  in  diameter.  (>ells  uniserial,  each  growing  by  a 
pointed  base  from  the  cell  below,  and  expanding  gradually  to  the 
mouth;  two  or  three  cells  in  the  space  of  a  line.  Apertures  terminal, 
elevated,  and  nearly  or  quite  the  diameter  of  the  cells  and  placed  on 
their  front  face." 

Mr.  James's  description  brings  out  all  the  essential  features  of  this 
variable  species.  Its  constant  chai-acters  are  the  elongate,  club-shaped 
zooecia  increasing  very  gradually  and  regularly  in  width  from  the 
narrow  proximal  portion  to  the  wider  rounded  anterior  end,  where  a 
diameter  of  about  .12  mm.  is  reached.  Considerable  variation  occurs 
in  the  length  of  zoa?cia  of  the  same  zoarium,  so  that  specific  differences 
made  upon  this  character  can  not  be  maintained.  At  certain  horizons, 
and  especially  in  the  Corryville  bed,  ver}^  luxuriant  growths  of  this 
form  are  found  upon  other  organisms,  and  it  is  in  such  specimens  that 
the  greatest  variation  is  exhibited.  Mr.  Miller  applied  the  name  S. 
jyroutana  to  the  very  elongate  form  from  the  Corryville  bed  at  Cincin- 
nati, while  specimens  with  the  same  character,  but  coming  from  the 
lower  part  of  the  Eden  shale  were  descril>ed  as  *S\  tetinismma  by  Mr. 
Ulrich.  The  form  with  short  zocecia  was  named  Hhopalmiana  per- 
temm  by  Mr.  Ulrich,  but  later  placed  by  him  as  a  synonym  of  S.  prou- 
tana  Miller.  Nickles  and  the  writer  recognized  Mr.  James's  name,  but 
considered  S,  tenuii<sima  of  suflScient  value  to  rank  as  a  variety.  Fur- 
ther study  may  indicate  that  this  latter  form  might  still  be  ranked  as 
a  variety  instead  of  being  considered  a  synonym  as  above. 

Occurrence. — Mr.  James's  type  lot  contains  specimens  from  various 
horizons  of  the  Covington  and  Richmond  groups  in  southwestern 
Ohio.  The  species  ranges  through  the  various  divisions  of  the 
Mohawkian  and  Cincinnatian  divisions  of  the  Ordovician,  and  has  also 
a  wide  geographical  distribution. 

STROMATOPORA  ?  LICHENOIDES  James. 

Stromatopora  f  licheuoules  James,  Pale<intologist,  No.  3,  1879,  p.  18. 
Stromalopitrd  f  VwheiwideH  J.   F.  Jamkk,  Jour.  Cincinnati  8oc.  Nat.   Hist.,  XV, 
1892,  p.  90. 

Although  not  described  as  bryozoa,  the  types  of  this  species  prove 
to  belong  to  this  class.  All  of  the  specimens  are  basal  expansions  of 
the  articulated  bryozoan  Arthropora.  Five  of  the  examples  are  from 
the  Richmond  group  and  are  undoubtedly  the  bases  of  a  form  of 
Arthropora  shaferl  found  very  abundantly  in  these  rocks;  the  remain- 
ing four  specimens  are  from  the  Eden  shales  at  Cincinnati  and  prob- 
ably belong  to  Arthropora  cJeavelandi  James.  Several  species  of 
Arthropoi*a  occur  in  the  Eden,  but  as  A,  cle^ivelandi  is  the  most 
abundant,  it  is  most  probable  that  the  Eden  specimens  are  of  this 
species. 
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STROMATOPORA  TUBULARIS  James. 

Stmrnaiopora  tubulari*  Jameis  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  1884,  p.  139, 
pi.  VII,  fi^.  3-36.— J.  F.  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XV,  1892, 
p.  89. 

"Cylindrical  or  tubular,  hollow,  2  to  2i  inches  in  diameter  and  1 
inch  or  more  long;  laminse  about  one-twentieth  of  an  inch  thick, 
irregular,  wavy,  with  serrate  edges;  interspaces  thin;  oscula  at  irregu- 
lar intenals;  central  cavity  of  the  tube  filled  with  broken  shells,  corals, 
or  masses  of  clay,  or  sometimes  entirely  empty."** 

The  type  of  this  so-called  Stromaiopora  proves  to  be  a  portion  of 
the  living  chamber  of  a  cephalopod  {Orthoceras  or  Endoceras)^  which 
has  become  encrusted  by  successive  layers  of  species  of  bryozoa 
belonging  to  the  genus  Ceramojporella.  Some  of  these  layers  are  of 
Ceraiiwpifrellu  dijitincta  Ulrich,  others  are  of  C.  gran  nloHa-inHfitrden^ls 
(James),  while  vertical  sections  indicate  that  6^.  ohioenmH  is  also  pres- 
ent The  '*" serrate  edges"  of  the  'Maminw"  are  seen  only  in  vertical 
sections  or  fractures.  This  toothed  appearance  is  caused  by  the  pro- 
jecting lunaria  of  eac»h  zoarial  layer.  The  basal  lamina  of  the  succeed- 
ing layer  touches  onl}'  a  few  of  these  projecting  points,  the  others 
remaining  free.  The  '"oscula"  at  irregular  intervals  are  simply  the 
clay-filled  borings  of  worms  or  other  burrowing  organisms. 

The  type  came  from  the  Eden  shale  at  Cincinnati,  but  similar  speci- 
mens of  incrusting  Ceramopordla  can  be  found  throughout  the  Cin- 
cinnatian  rocks. 

STROMATOPORA  LUDLOWENSIS  James. 

Stromatopora  ludlmvenm  James,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  VII,  1884,  p. 
140,  pi.  VII,  figB.  7,  7a. — J.  F.  Jameb,  Jour.  Cincinnati  Soc.  Nat.  Hist.,  XV, 
1892,  p.  91. 

"Coenosteum  varying  in  outline  and  size  4i  by  3  inches  and  2i 
inches  thick;  sometimes  parasitic,  and  then  varying  from  one-tenth  to 
three-tenths  of  an  inch  thick;  lamina?  irregular,  undulating,  from  4  to 
6  in  one- tenth  of  an  inch,  including  interspaces;  transverse  sections 
show  numerous  circular  or  oval  oscula  (?)  irregularly  distributed; 
surface  irregular  and  rough,  showing  numerous  minute  pores  and  a 
greater  or  less  number  of  oscula."* 

The  ^'^coenosteum"  of  this  species  instead  of  forming  a  tubular  struc- 
ture as  in  the  preceding,  grew  into  solid  masses.  Moreover,  two  sets 
of  ^*oscula"  are  recognized  by  its  author,  one  of  them  doubtful. 

The  tyj>e  specimen  is  an  irregular,  solid  mass  composed  of  succes- 
sively incrusting  layers  of  Ceramoporella^  C,  dwtincta  Ulrich  and  C. 

« Abridged  description  by  J.  F.  James,  Jour.  Cincinnati  So<».  Nat.  Hist.,  XV,  1892, 
p.  89. 

''Abridgeddeecriptionby  J.  F.  James,  Jour,  (^incinnati  Soc.  Nat.  Hist.,  XV,  1892, 
p.  yi. 
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{/ratitdosa-milford*^/hs!s  (Jame.s)  being  the  speeies  ob.se  rved.  The  laij^t^r 
and  doubtful  set  of  "oscula"' is  made  up,  a^  in  S,  fuhilurlA^  of  clay- 
lilled  burrows,  while  the  smaller  set  is  composed  of  the  mouths  of  the 
zooeeia  themselves. 

The  species  of  CWaviopoi'elhi  seem  to  have  bothered  Mr.  James  con- 
siderably. This  is  especially  true  of  C.  dii^tincta^  the  type  lots  of  no 
less  than  seven  of  his  species  containing  unquestionable  example.s  of 
this  common  form. 

INDEX    OF   .IAMEr's    NAME8.« 

Alecto  nexilis  James. 

Callopora  milf or  dentin  James.     (See  Ceramopordla  (jranxdosia-milfordensis. ) 

Cernmopora  alternata  James.     (See  Orloclema  alt^rnahim. ) 

Ceramopora  f  beard  Jamen.     (See  Paleschara  heani.) 

Ceramopora  concerUrica  James. 

Ceramopora  t  irregulans  James. 

Ceramopora  nicholmni  James. 

Ceramopora  radiata  James. 

Ceramopora  whilei  James.     (See  Ceramoporella  wMtei. ) 

ChaeMes  harrandei  f  James  (not  Nicholson).     (See  Hemiphragma  whitfieldi.) 

Chaetetes  ?  calyctda  James.      (See  Aspidopora  calycula. ) 

Chaetet€i<  cincinnatiemns  James.     (See  Monticulipora  cincinnatiensiA. ) 

Clioeteles  f  clathratvUus  James.     (See  Escharoj)ora  jxivonia. ) 

Cfuieteien  clavacoides  James.     (See  Leptoirypa  clamcoidea.) 

Chaetetes  claiYteoidem  J amei*.     (See  Leptofrt/pa  clavaeoidea.) 

Chaetetes  cnuslulatus  James. 

Chaetetes  discoidea  James.      (See  Amplejcopora  ducoidea. ) 

Chaetetes  gracilis  James.     (See  Bythopora  gracilis. ) 

Chaetetes  lycoperdoii  (Say)  James. 

Chaetetei<  lycofX)dHes  ( Vanuxern )  James. 

Chaetetes  meek'i  J »n\e^.     (See  liythopora  meeki.) 

Cfiaetetes  mintdus  Jamei*.     (See  Bythoftora  arctijHmt. ) 

Chaetetes  f  onealli  James.     (See  OiUopora  onealH. ) 

Chaetetes petropolitaniis  (Pander)  James. 

Chaetetes  subrotundus  James. 

Chaetetes  turbinatum  James. 

Chaetetes  raruirm  James.     (See  Batostoma  rarians.) 

Dekayia  macuhita  James. 

Escharina  f  distorta  James.     (See  Rhinopora  rernirosa  Hall.) 

Fistvlipora  f  multipora  James. 

Fistulipora  oweni  James.      (See  ( 'fteloclem/i  oweni. ) 

Fistulipora  silimana  James. 

Ilelopora  approximcita  James. 

Ilelofjora  dendrina  James.     (See  Bythopora  dendrina,) 

Ilelopora  harrisi  James. 

Ilelopora  meeki  James.     (See  Dicranopora  meeki. ) 

Ilelopora  parvula  James.      (See  Bytliopora  pamda. ) 

Ilelopora  tenuis  James.     (See  Arthrostylus  tenuis. ) 

Hippothoa  delicatula  James.     (See  Stomatopora  delicatuJa. ) 

Lichenalia  calyctda  James.     (See  Aspidopora  caiyada. ) 


^'The  species  disciisj^etl  in  this  paper  are  arranged  alphabetically  and  this  index  is 
given  in  order  to  facilitate  the  finding  of  the  James  species  as  now  placed. 
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Mmiotrt/pii  undtilata-hemiifpherira  J.  F.  Jaiuen. 

Montirulipom  rubjriUa  Jamee.     (See  Aspidopam  mfffctUa.) 

Montirtdipora  cinrhuiafintntui  James. 

Moniirnlipora  clatyicoidra  Jame^.     (See  Ijeptotrypa  clantroidea. ) 

Monticidipora  dearelandi  James. 

Monticulipora  clirUonrtish  James. 

MoniicnHjHmi  communis  James.      (See  Callopora  (mffdli-rommunU. ) 

MonticrUipora  rni$tulaia  James. 

MofdicrUiinmi  difcoitUa  Jamee.     (See  Amplexopora  discoidea.) 

Monticulipora  dychei  James.     (See  Sti(pnaUlUi  dychei. ) 

Montietdipora  ecrentricti  Jame«!.     (See  Aspidopora  eecentrira.) 

MoiUiculipora  ftUesi  James.     ( See  Prasopora  faUsi. ) 

Monticulipora  fugiformis  James  (not  Whitfield).     (See  Lioclemella  mbfuniformiK ) 

Montiddipora  gracilis  James.     (See  Bythopora  graciliif. ) 

Monticulipora  ho^talis  var.  neglecia  James. 

Monticulipora  kentuckensi^  James.     (See  Callopora  muUitatmUUa. ) 

Mimiindipora  lens  James  (not  McCoy).     (See  CaUoj^orflla  cimdarii*. ) 

Monticulipora  meeki  James.     (See  Bythopora  meehi. ) 

Montieulipitra  ohioensis  James.     (See  DekayeUa  idrichi. ) 

Montietdipora  oneaUi  James.     (See  Callopora  onealli. ) 

Montietdipora  papillata  (McCoy)  James  and  James. 

M(nUindip(/ra peiasiformis  var.  trelehi  James.     ( See  AmpUxopora  petasiformis  trelchi, ) 

Moidindipora  subeylindriea  J.  F.  James.     (See  Amplexopora  fUioM. ) 

MoidicuUpttra  turbinata  James. 

Monticulipora  undtdat^i  var.  hemispherica  J.  F.  James.  (See  Monotrypa  undulata 
htmisphcriea.) 

MoidicuUpora  varians  James.     (See  Batostoma  ixirians. ) 

MotUiculipora  whitjieldi  James.     (See  Hemiphragma  uhilfieldi. ) 

Monticulipora  wortheni  James.     ( See  Homotrypa  wortheni. ) 

Monticulipora  ( Chaetetes)  meeki  James.     (See  Bythopora  meeki, ) 

Monticulipora  ( Chaetetes)  varians  James.     (See  Batostoma  mrians, ) 

Monticulipora  (  Chaetetes)  whitjieldi  James.     (See  Hemiphragma  uhitfieldi. ) 

Monticulipora  (Ikkayia)  maeidata  James.      (See  Dekayin  maculata.) 

Montietdipora  ( FtMulipora)  altemata  James.      (See  Coeloelema  alteniattim. ) 

Monticulipora  (PiMtilipora)  milfordensis  James.  (See  Ceramoporella  granulosa  mil- 
fordensis. ) 

Monticulipora  {FisttUipora)  nicholsoni  Jsanes, 

Montietdipora  oweni  James.     (See  Coeloelema  ou^ni,) 

MontictiHpora  (Heterotrypa)  circrdaris  James.     (See  CaUoporeUa  cireularis.) 

Monticulipora  {Heterotrypa f)  dearelandi  James.     (See  MmUiculijyora  cleavdandi.) 

MonOcuUpora  (Heterotrypa)  dintonensis  Jsunes, 

Monticulipora  ( Heterotrypa  ?)  eccentrica  James.     (See  Aspidopora  eccentrica.) 

Montietdipora  {Heterotrypa)  onealli  ?  var.  communis  James.  (See  Odlopora  onealli 
communis,) 

Montietdipora  (Heterotrypa)  wmcheUi  James.     (See  Prasopora  hospital  Is. ) 

Monticulipora  (Monotrypa)  dychei  James.     (See  StigmateUa  dychei. ) 

Monticulipora  (Monotrypa  ?)  subfusiformis  James.     (See  LiodemeUa  subfusiformis.) 

Montietdipora  ( Monotrypa )  welchi  James.     ( See  A  mplexopora  petasiformis  welch i. ) 

Montietdipora  (Monotrypa)  tvortheni  J&mes.     (See  Homotrypa  wortheni.) 

Ptdodietya  (Mcuminata  James.     (See  Escliaropora  acuminata. ) 

PtUodictya  antiqua  James.     (See  Eurydictya  mtdtipora. ) 

PtUodictya  ?  dncinnatiensis  James.     ( See  Arthropora  dneinnatien»is, ) 

Ptdodietya  dearelandi  James.     (See  Arthropora  cleavdandi, ) 

Ptdodietya  dintonensis  James.     (See  Ptilodictya  nodosa, ) 
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PtUodidya  dubia  James.     (See  Arthropora  cleavelatidL) 
PtUodictya  fimbriate  James.     (See  Phfmopora  fimbriaJta, ) 
Ptilodictya  flexuosa  James.     ( See  Slictoporella  flexuom. ) 
PtUodidya  grahami  James.     (See  Arthropora  cleavelandi. ) 
PtUodidya  granulom  James.     (See  Rhinidictya  paraUda, ) 
PtUodidya  hUli  James.     ( See  Escharopora  hUli, ) 
PtUodidya  kentuckyensis  James.     (See  Arthropora  kentuchfensis,) 
PtUodictya  nodosa  James. 
"  PtUodictya  paraUela  James.     (See  Rhinididya  parallda. ) 
Ptilodictya  platyphyUa  James.     (See  Phsenopora  expanm. ) 
PtUodictya  plumaria  James. 

PtUodictya  teres  James.     ( See  PtUodidya  nodosa. } 
Ptilodictya  wdshi  James. 
SagtneUa  striata  James. 

Stidopora  dathratida  James.     (See  Escharopora  pavonia. ) 
Stromaiopora  ?  lichenoides  James. 
Stromatopora  ludlowensis  James. 
Stromatopora  tvhvlaris  James. 

EXPLANATION  OF  PLATES. 

Plate  I. 

Prawpora  falesi  (James). 

Figs.  1  and  2.  Tangential  section,  X  20,  and  portion  of  same,  X  35,  showing  the 
usual  characters  of  this  species  as  restricted  and  here  redefined.  The 
small  acanthopores  which  seem  to  be  confined  to  the  vicinity  of  the 
maculse  are  especially  characteristic. 
3  and  4.  Vertical  section,  X  20,  and  portion  of  same,  X  36,  showing  the  tabu- 
lation of  the  zooecial  tubes  and  mesopores  and  the  acanthopores  as  they 
appear  when  cut  lengthwise. 

Lexington  limestone,  Danville,  Kentucky. 

Callopora  muUitabfuMa  (Ulrich). 

5  and  6.  Views  of  tangential  and  vertical  sections,  X  20,  drawn  from  the  same 
sections  used  by  James  in  attempting  to  illustrate  the  internal  structure 
of  his  Monticulipora  keninckeims. 

7.  A  few  zo(Pcia  of  fig.  5,  X  35,  illustrating  the  minute  structure  of  the  walls. 
Lexington  limestone,  Parin,  Kentucky. 

Anpidopora  calynila  (James). 

8  and  9.  Tangential  section,  X  20,  and  a  portion  of  same,  X  35,  of  an  average 

example  of  this  well-marked  species. 
10.  Vertical  section  X  20,  showing  as  usual  only  a  single  large  cystiphragm  at 
the  base  of  the  zocecial  tubes. 

Bromley  shale,  Ohio  River  bank.  West  Covington,  Kentucky. 

Eurydidya  mxdtipora  (?  Hall)  Ulrich. 

11  and  12.  Tangential  and  vertical  sections,  X  20,  prepared  from  James's  type 
of  Ptilodictya  anliqua  and  showing  the  usual  characters  of  the  species  to 
^hich  it  is  now  referred. 

Lexington  limestone,  near  Harrodsburg,  Kentucky. 
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Callopora  anealli  communis  (Jamee). 

(See  also  Plate  IV,  fiRB.  8  and  9.) 

Fig.  13.  Tangential  section,  X  20,  of  an  average  example,  exhibiting  the  few  meso- 
poree  and  angular  zoteeia  marking  this  variety,  and  the  wall  structure 
of  a  CaUopora. 

McMick^n  member  of  the  Eden  shale.  Cincinnati,  Ohio. 

Plate  II. 

Bythopora  urctipora  (Nicholson). 

1  and  2.  Tangential  and  vertical  sections,  respetttively,  X  20,  of  one  of  the 
originals  of  Chaetetea  mtnutus  James.    The  external  characters  as  well  as 
the  internal  features  shown  in  these  figures  are  precisely  the  same  as  in 
the  form  previously  described  by  Nicholson  as  PtUodictya  arctipora. 
McMicken  member  of  Eden  shale,  near  Loveland,  Ohio. 

DekayeUa  ulrichi  (Nicholson). 

3.  A  few  cells  of  a  tangential  section,  X  35. 

4.  Portion  of  the  peripheral  region  of  a  vertical  section,  X  20.     These  figures 

were  drawn  from  sections  prepared  from  the  type  of  MorUicullpora  ohioensin 
James.    The  internal  characters  are  in  all  respects  like  those  of  D.  ulrichi, 
Eden  shale,  Cincinnati,  Ohio. 

RJUnidictya  paraUela  ( James ) . 

(See  also  Plate  V,  figs.  2,  3.) 

5.  Tangential  section,  X  20,  of  stipe  taken  just  beneath  a  bifurcation  and  show- 

ing the  aged  condition  of  this  species  distinguished  by  James  as  Ptilodictya 

(granulosa. 
6-  Tangential  section,  X  20,  of  a  younger  branch  agreeing  with  the  original  of 

Ptilodictya  paraUela  James. 
7.   Vertical  section,  X  20,  prepared  from  the  same  specimen  as  fig.  6. 
Economy  member  of  Eden  shale,  Cincinnati,  Ohio. 

Aspidopora  ercentrica  (James). 

(See  also  Plate  V,  figs.  7,  8.) 

8  and  9.  Tangential  and  vertical  sections,   X  20,  drawn  from  James's  type 

sections. 
10  and  11.  Tangential  section  of  another  specimen,  X  20,  and  a  small  iMirtion 
of  same,  X  35. 

12.  Vertical  section,  X  20,  showing  nearly  the  entire  width  of  one  of  the  small 

disks  of  this  species. 
Southgate  member  of  Eden  shale,  Cincinnati,  Ohio. 

Dekayia  maculata  (James). 

13.  Vertical  section,  X  20,  of  an  average  example,  containing  rather  more  of 

the  extremely  delicate  diaphragms  than  usual. 

14.  Tangential  section  of  same,  X  20,  showing  one  of  the  maculfe  which  often 

occur,  and  the  thick  walls  characterizing  the  species. 
These  sections  were  prepared  from  James's  type  of  the  species. 
McMicken  member  of  the  Eden  shale,  Loveland,  Ohio, 
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Hemiphragwa  tvhitjieldi  (James). 

(See  also  Plate  IV,  figs.  1-4;  plate  V,  fig.  5.) 

Fig.  15.  Tangential  section,  X  20,  showing  many  of  the  zotxHiia  with  sections  of  the 
semidiaphragms. 
16.  Vertical  section,  X  20,  showing  undulating  walls  in  axial  region,  conijileti' 
diaphragms  in  outer  part  of  same  and  semidiaphragms  in  the  thick- walle<l 
peripheral  region.  These  inc<»mplete  diaphragms  are  distinctive  of  Hemi- 
phraginn. 

Economy  meml)er  of  the  Eden  shale,  Cincinnati,  Ohio. 

Plate  III. 

Amplexoponi filiosii  (D'Orbigny). 

1.  Tangential  section,  X  20,  the  upper  half  of  figure  showing  the  characters  t>f 

the  mature  region,  the  lower  half  those  of  the  immature  zone. 

2.  Tangential  section  through  the  mature  region,  X  '-^j  exhibiting  the  numer- 

ous acanthopores  and  the  dark  line  separating  adjoining  zocecia. 

3.  Vertical  section,  X  12,  showing  two  successive  alternate  pairs  of  immature 

and  mature  zones  and  al)ove  these  a  longer  immature  zone.  The  figure 
brings  out  the  difference  in  wall  structure  and  tabulation  characterizing 
the  respective  regions  or  zones. 

Sections  prepared  from  the  figured  type  of  MoniictUipora  subct/lindricn 
James. 
Fairview  formation,  Cincinnati,  Ohio. 

Stomatopora  delicatula  { James ) . 

4  and  5.  Portion  of  a  zoarium  X  12  and  three  zo(t*cia,  X  20,  of  the  form  to  which 
Miller  applied  the  name  S.  proutana. 

Belleview  l)ed  of  the  Fairview  formation,  Cincinnati,  Ohio. 

6.  Portion  of  zoarium,  X  12,  showing  variations  in  the  length  of  zooecia.     In 

many  8i>ecimens  the  general  proportions  of  the  zoojcia  in  the  lower  half 
of  the  figure  is  constant. 

Corryville  l)ed  of  McMillan  formation,  Cincinnati,  Ohio. 

7.  Several  zooecia,  X  12,  of  the  form  name<l  S.  tenuisshiia  by  Ulrich. 

Economy  member  of  Eden  shale,  Cincinnati,  Ohio. 
The  specimens  illustrated  here  were  selected  from  the  lot  marked  as 
the  types  of  his  species  by  Mr.  James. 

Silgm(UelUt  dijrhei  (James). 

8.  Tangential  sections,  X  20,  the  upper  and  lower  halves  exhibiting  the  char- 

acters of  the  mature  and  immature  regions,  respectively.  It  should  be 
remarked  that  the  larger  size  of  the  ztxecia  in  the  upj>er  half  of  the  figure 
is  due  to  the  fact  that  it  includes  a  large  part  of  one  of  the  macula?. 

9.  Tangential  section,  X  M),  showing  minute  structure  of  w^alls  and  acantho- 

pores. 
10.  Vertical  section,  X  12,  jmssing  thnnigh  successive  jmirs  of  immature  and 
mature  zones. 

Sections  prepared  from  Jame.»*'s  tigureil  tyjH!  ni  the  sj)ecies. 

Mt.  Auburn  member  of  the  McMillan  formatitm,  Ix*l>anon,  Ohio. 
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Byihopora  parvula  (Jamee). 
(See  also  Plate  V,  fig.  4.) 

Fioe.  11  and  12.  Tangential  and  vertical  sections,  X  20,  prepared  from  one  of  the  types 
of  this  delicate  bryozoan. 

McMicken  member  of  the  Eden  shales,  Lovelaiid,  Ohio. 

Arthropora  cleavelandi  (James). 

(See  also  Plate  IV,  fig.  6.) 

13.  Outline  drawing  of  type  of  PtUodiciya  cleavelandi  James,  X  2.  This  illus- 
trates the  usual  form  of  the  upper  segments  of  the  zoaria  of  this  species. 

14  and  15.  Outline  drawings  of  the  type  specimens  of  P.  gralmmi  James.  These 
are  bifurcated  initial  segments. 

16.  Outline  drawing  of  type  of  P.  dubia  James,  X  2.  This  also  is  an  initial  seg- 
ment of  the  same  species  as  the  original  of  P.  cleavelandi^  but  differs  in  its 
simple,  unbifurcated,  upper  articulating  extremity. 

All  of  the  specimens  are  from  the  Eden  shales  at  Cincinnati,  Ohio. 

Plate  IV. 

Hemiphroffma  whitfieldi  (James). 

(See  also  Plate  II,  figs.  16,  16;  plate  V,  fig.  6.) 

1  and  2.  Views  of  two  of  the  James  type  specimens,  X  1.5. 

Economy  member  of  Eden  shales,  Cincinnati,  Ohio. 
3  and  4.  Two  fragments  of  a  more  robust  form  of  this  species,  X  1.5. 

Southgate  member  of  Eden  shales,  Covington,  Kentucky. 

Arthropora  kenttickyensis  (James). 

5.  View  of  the  type  and  only  known  specimen  of  this  incompletely  known 

species,  X  6.     The  lower  part  of  the  specimen  is  broken  away  but 
doubtless  was  originally  obtusely  pointed. 

Bromley  shales  of  the  Trenton,  Ohio  River  bank,  opiK>8ite  Cincin- 
nati, Ohio. 

Arthropora  cleavelandi  (James). 

(See  also  Plate  III,  figs.  i:^16.) 

6.  A  complete  s^ment  of  this  species,  X  6,   showing  the  comparatively 

slender  habit  of  growth  and  the  short  lateral  branches  which  diverge 
very  nearly  at  right  angles  and  are  particularly  characteristic. 
McMicken  member  of  the  Eden  .««hale8,  (/incinnati,  Ohio. 

Arthropora  cincinnaiietvfi^  (James). 

7.  View  of  the  specimen  marked  as  the  type  of  this  species,  X  6.     It  is  merely 

one  of  the  separated  segments  but  is  in  a  good  state  of  preservation  and 
quite  typical. 

Mt  Hope  member  of  the  Fairview  formation,  Cincinnati,  Ohio. 
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CaUopora  onealli  ramtnunis  (Jamee). 

^See  algo  PUte  I.  fig.  13.1 

FiGtL  8  and  9.  Two  fraKment«  of  this  robui*t  variety,    *   1.5. 

McMicken  member  of  the  E*ien  t^hale,  Cincinnati,  Ohio. 

Plate  V. 
IHrninojHtrn  tnr^ki    Jame?*l. 

1.  View  of  a  portion  of  the  wirface  t»f  the  slab  tnmtaining  tlie  types*  of  this 

species,  X  6.  The  figure  contains  two  simple  an<l  one  bifurcated  sjegment^j 
and  exhibits  the  elonj»te,  narrow,  subcylindrical  form  distinguishing  the 
joints  of  this  delicate  bryozoan. 

Mt.  Hope  member  of  the  Fairview  formation,  Cincinnati,  Ohio. 

Rhinidictyti  p*trnUtbt  (James). 

(See  also  Plate  II,  figs.  5-7. ) 

2.  View  of  the  type  specimen  of  PtUtxUrttja  fframihjmt  James,  X  H,  showing  tlie 

thickened  granulosa  walls  fomid  in  old  examples. 

3.  View  of  the  typ>e  of  PtiMicfya  paraUeUi  James,  X  1.5.     It  L*  the  central  stipe 

in  the  figure  and  party  covered  by  the  free  cheek  of  an  AridcLspii. 
£conomy  member  of  Eden  shales,  Cincinnati,  Ohio. 

Bythaponi  ptirrnla  (James). 
(See  also  Plate  III,  figs.  11,  12.) 

4.  Snrface  of  slab  bearing  type  specimens,   X   1.5,  showing  several  branches 

within  the  8pac*e  outlined  with  ink. 

McMicken  member  of  Eden  shales,  Loveland,  Ohio. 

Hemiphragma  irhitfiehii  (James). 
(See  also  Plate  II,*figs.  15,  16;  plate  IV,  figs.  1-4.) 

5.  Perfectly   cleaned   surface   of   specimen    showing    seniidiaphragms  within 

zooecia,  X  8. 

Southgate  member  of  Eden  shalea,  West  Covington,  Kentucky. 

CeramoporeUa  tvhitei  (James). 
(See  also  Plate  VI,  figs.  8-10.) 

6.  Surface  of  James's  type,  X  H,  showing  the  nearly  direct  apertures  and  incon- 

spicuous lunaria,  which  features  distinguish  the  species  from  the  otherwise 
similar  C.  ohioeTisis  (Nicholson). 

Corryville  member  of  the  ^IcMillan  formation,  Cincinnati,  Ohio. 

Aspidapora  eccentrica  (James). 
(See  also  Plate  II,  figs.  8-12.) 

7.  The  underside  of  a  specimen  of  this  peculiar  ^^^H»<•ies,  X  by  8,  showing  the 

eccentric  striation  of  this  surface. 

8.  Upper,  celluliferous  surface  of  another  example,  X  8. 

Southgate  member  of  Eden  shales,  Cincimiatiy  Ohio, 
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Plate  VI. 
Callopora  onealli  (Jamet*). 

FiGB.  1  and  2.  Views  of  two  of  the  type  Hpecimenfl,  >  1.5. 

Economy  member  of  Eden  8hale$>,  Cincinnati,  C>hio. 

CaUnpora  onealli  gigiUarundn  I  Nicholson  ). 

.'iand4.  Views  of  two  typical  examples,    -    1.5,  introduced  for  companion 
with  <\  fftteaili. 

McMicken  member  of  Utica  shales,  Cincinnati,  Ohio. 

Cotlociema  mretii  (James). 

.'.  Vertical  section,  X  20. 

6.  Tangential  section,  X  20,  showing  the  large  prominent  limaria  and  the 

resulting  bilobe<l  appearance  of  the  zo<i»cia. 
Mt,  Auburn  member,  Lebanon,  Ohio. 

< 'rramoporelUi  granuJotia  mUforden»i$  (James). 

7.  Tangential  section  of  a  portion  of  a  macula,  X  35.     In  this  region  alone  a 

few  granules  are  developed. 

Eden  shales.  Mil  ford,  Ohio. 

CrramojHn-eUa  ithitri  (James). 

(See  also  Plate  V,  fig.  fi. ) 

8  and  9.  Tangential  sections,    X  20  and  ii5,   respectively,  showing  the  usual 

aspect  of  this  species. 
10.  ( )ne  layer  of  zwiH^ia  of  a  vertical  section,  X  20. 
Corryville  member,  Cincinnati,  Ohio. 

Plate  VII. 
Prasopora  htttipiUUix  (Nicholson). 

1.  Vertical  section  of  the  basal  part  of  the  zoarium,  X  20,  drawn  from  James's 

tyi>e  section  of  Monliculipora  winchelU.  The  section,  j)artly  on  account  of 
an  error  in  the  prepjaration.  shows  only  cur%'e<i  tabuh*^  as  describe<i  by 
Mr.  James,  instead  of  the  usual  cystiphragms. 

2.  Vertical  section,  X  20,  exhibiting  the  shape  and  distribution  of  the  cysti- 

phtagms  in  the  mature  region. 

3.  Tangential  section  of  the  mature  region,  X  35.     The  large  acanthopores 

especially  characteristic  of  P.  hospitalis  are  well  brought  out  in  tht*  st^-tion. 
Figs.  2  and  3  were  drawn  from  thin  set'tions  pre|)are<l  from  the  same 
specimen  used  by  Mr.  James  in  describing  and  illustrating  his  species. 
Richmon<i  group,  near  Lynchburg,  Highland  County,  Ohio. 

LioclemeUa  ntuhfufifomii*  (James ). 

4.  Vertical  section,  X  20,  of  a  zoarium  showing  the  untabulate<i  ztHvcia  and 

the  closely  tabulated  mesopores,  the  latter  l)eing  restricted  to  the  i)eriph- 
eral  region. 
Proc.  N.  M.  voL 
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FiOB.  5  and  6.  Tangential  sections,  X  20  and  X  35.  The  angular  thin- walled  zooecia. 
and  mesopores  often  closely  resemble  each  other,  but  the  more  rounded 
form  and  slightly  thicker  walls  of  the  former  will  serve  as  a  means  of  dis- 
tinguishing them. 

7.  Natural  size  views  of  three  of  the  type  specimens  figured  by  James. 

Waynesville  formation  of  the  Richmond  group,  Westboro,  Ohio. 

Belopora  harrisi  (James). 

8.  Two  segments,  X  12,  from  type  locality  (after  Ulrich) . 

Waynesville  formation  of  the  Richmond  group,  Waynesville,  Ohio. 

BcUostoma  txiriabile  Ulrich  (restricted). 

9.  Vertical  section,  X  20,  passing  through  the  mature  and  a  portion  of  the 

immature  region. 

10.  Tangential  section,  X  20,  exhibiting  the  angular,  thick-walled  contiguous 

zooecia,  the  comparatively  small  acanthopores  and  the  absence  of  mesopores. 
Top  of  Richmond  group,  Osgood,  Indiana. 

Phsenopora fimbriata  (James). 

11.  Outline  drawing  of  the  type  specimen,  the  basal  extremity  restored;  natural 

size. 

12.  Tangential  section  of  type,  X  20. 

Clinton  formation,  Clinton  County,  Ohio. 
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THE    LIFE    HISTORY  OF  THE  CAVE   SALAMANDER,  8PE. 
LERPES  MACULICAUDUS  (COPE). 


By  Arthur  M.  Banta  and  Waldo  L.  McAtee. 

Of  the  VniversUy  of  Indiana. 


During  the  past  two  years  the  senior  author  has  been  engaged  in  a 
study  of  the  animal  ecology  of  Mayfield's  cave,  near  Bloomington, 
Indiana.  An  attempt  has  been  made  to  work  out  the  distribution,  life 
hLstory ,  etc.,  of  as  many  of  the  species  inhabiting  that  cave  as  possi- 
ble- The  present  paper  is  an  excerpt  from  the  larger  one  and  gives 
tht*  results  of  the  work  on  the  common  cave  salamander.  It  is  based 
larj^ely  upK)n  collections  made  by  the  authors,  but  free  use  has  been 
made   of   material  contained  in  the  United  States  National  Museum. 

(tkneral  Account. 

REFERENCK8  TO  LITERATURE. 

The  cave  salamander,  Spelerpe^  tuaculicaudwH  (Cope),  was,  until 
comparatively  recently,  confounded  with  its  near  relative  and  asso- 
ciate, Sjydrrpea  hmglcandnH  (Green).  The  following  references  i>er- 
tain  to  //?a<??^//<v//^A^>*  exclusively: 

iiyr'iTiophHu^  maeuUrfiuduft  Cope,  Xm.  Nat.,  XXIV,  1890,  p.  9(>6,  fig. —  (Brook- 
ville,  Indiana). — Butler,  Joiirn.  Cin.  Soc.  Nat.  Hist.,  XIV,  1892,  p.  172. 
(Brookville,  Indiana;  Northeastern  Franklin  (.ounty;  Westport,  Decatur 
County. ) 

SpeUrjjes  maculicmtdiM  Hay,  Am.  Nat.,  XX \^,  1891,  j).  1135  (Brookville,  Indiana, 
p.  1133;  Bloominjrton,  Indiana;  May's  Cave,  near  Bloomington;  Kern's  Cave, 
near  Bedford,  Indiana);  Ann.  Kept.  Dept.  Geol.  Ind.  (1891),  1892,  p.  447, 
pi.  I,  fig.  4.  (Brookville,  Indiana;  Bloomington,  Indiana;  May's  Cave,  near 
Bloomington;  Kern's  Cave,  near  Be<lford;  Det*atar  County;  and  small  cave, 
near  Wyandotte  Cave,  Indiana;  Barry  County,  Miesouri,  p.  448). — Gaines, 
Am.  Nat,  XXIX,  1895,  p.  55  (Vinoennes,  Indiana). — Cope,  Ann.  Rept. 
Smiths.  Inst.  (1898),  1900,  p.  1213  (Transalleghenian  district  of  the  Caroli- 
nian Faunal  area). — Eigenmann,  Trans.  Am.  Micr.  vSoc,  XXII,  11K)1, 
pp.  189-91,  pi.  xxvii  (Roifkhouse  Cave,  Wilson's  Cave,  and  Marble  Cave, 
MJBsouri;  Brookville,  Wyandotte  Cave,  and  Bloomington,  Indiana). — Eigen- 
mann and  Kennedy,  Biol.  Bull.,  IV,  No.  5,  1903,  pp.  227-8,  fig.  1  (Marble 
Cave  and  Rockhouse  Cave,  Missouri). 


Proceedinqs  U.  8.  National  Museum,  Vol.  XXX— No.  1443. 

67 


Digitized  by  VjOOQIC 


68  PROCEEDINGS  OF  THk  NATIONAL  MUSEUM,  vol.  xxx. 

SpeUrpes  maculicaudci  Blatchlev,  Ann.  Rep.  Dept.  Geol.  Ind.,  (1896),  1897, 
pp.  125-183  (Porter's  Cave,  Owen  County,  Indiana;  Donnehue's  Cave, 
Lawrence  County;  Clifty  Cave,  Washington  County;  Marengo  Cave,  Wyan- 
dotte Cave,  Little  Wyandotte  Cave,  Saltpeter  Cave,  and  Sibert's  Well  Cave, 
Crawford  County;  Indian  Springs,  Martin  County;  Donnelson's  Cave,  Law- 
rence County;  May's  Cave,  Monroe  County;  Kern's  Cave,  Lawrence 
County).— EiGENMANN,  Pop.  Sci.  Mo.,  LVI,  1899-1900,  p.  474,  fig.  i  (Cavea 
of  Eastern  U.  S.);  Proc.  Ind.  Ac.  Sci.  (1899),  1900,  pp.  31-3  (Caves  of 
Mississippi  Valley);  Science,  n.  s.,  XI,  p.  493  (Caves  of  Mississippi  Valley); 
Trans.  Am.  Micr.  Soc,  XXI  (1899),  1900,  p.  49  (Caves  of  Mississippi  Valley). 

DISTRIBUTION,  HABITS,  AND  HABITAT. 

The  Cave  Salamander''  (fi^.  1)  is  confined  to  the  Mississippi  Valley. 
It  has  been  collected  from  2  stations  in  Tennessee,  1  in  West  Virginia, 
1  in  Kentucky,  2^)  in  Indiana,  and  5  in  Missouri. 
All  of  these  localities  are  within  the  borders  of 
the  Carolinian  faunal  area  (and  restricted,  obvi- 
ously', to  the  Transalleghenian  district  thereof), 
a  fact  which  sufficiently  attests  to  the  animars 
status  as  a  characteristic  Carolinian  species. 

It  is  most  commonly  found  in  caves,  and  as  a 
rule  occurs  at  no  great  distance  from  the 
mouth,  usually  bareh'  liej'ond  twilight.  Thus 
in  Mayfield's  Cave  it  has  been  found  much 
oftener  near  the  entrance  than  farther  in,  and 
the  same  is  true  of  Truitt's  Cave,  also  in 
Monroe  County,  Indiana,  and  the  Twin  Caves, 
in  Mitchell,  Indiana.  Doctor  Eigemann  found 
it  only  near  the  mouths  of  Wilson's,  Marble, 
and  Kock  House  caves,  Missouri.  It  sometimes 
ventures  into  the  deeper  recesses,  however, 
being  reported  from  a  spot  li  miles  within 
Wyandotte  Cave,  and  it  regularly  resorts  to  such 
places  to  lay  itvs  eggs.  The  larvi\3  have  been 
found  in  the  remoter  portions  of  Wyandotte, 
Mayfield's,  and  Mammoth  caves.  The  Cave 
Salamander  is  likely  to  be  found  around  springs 
originating  from  caves,  and  indeed  at  any  point 
along  the  streams  these  feed.  The  nearh^  mature 
larva^  particularly  are  apt  to  occur  in  such 
situations. 
Flo.  1.— ADULT  8PELERPE8  Occaslouall}'  S.  inacul IcG udiw  is  found  away 

MAcuucAums.  f^^j^  ^j^^  vicinity  of  caves.     Mr.   W.  P.   Hay 

writes  us  as  follows  concerning  this  point: 

In  1899  and  1900  I  found  S.  maculicaudm* and  S.  lotujiraudus  in  considerable  num- 
bers in  West  Virginia,  both  in  limestone  caveruH  and  in  the  forest  under  logs.     In 

«It  has  also  been  called  the    *' Hoosier  salamander"   and  the    **  Spotted-tailed 
salamander." 
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the  caverns  S.  Icmgi4xiiidu»  was  much  more  common,  while  in  the  woo<ls  the  two 
species  occarred  in  about  equal  numbers. 

Blatchle}^  records  finding  two  specimens  beneath  logs  in  Monroe 
County,  Indiana,  a  mile  or  more  from  any  known  cave  and  half  that 
distance  from  springs  or  streams.  Its  occurrence  at  Brookville  and 
Vincennes,  Indiana,  and  in  Decatur  County,  localities  not  in  charac- 
teristic cave  regions,  further  indicates  that  it  is  more  or  less  independ- 
ent of  caves. 

This  account,  however,  has  to  do  with  the  species  particularly  as  a 
cave  inhabitant.  In  Mayfield's  Cave  it  is  doubtless  fairly  common, 
but  is  only  occasionally  seen  and  then  usually  not  in  remote  parts  of 
the  cavern.  Nearly  all  of  the  adults  seen  have  occurred  between  60 
and  150  feet  from  the  mouth.  Four,  however,  were  observed  in  a 
passage  572  feet  back,  another  at  the  edge  of  a  shallow  pool  at  1,200 
feet,  and  a  recently  matured  specimen  was  collected  1,470  feet  from 
the  mouth. 

The  latter  occurrence  is  readily  to  be  understood  because  the  larvae 
are  hatched  and  develop  in  these  deeper  fastnesses.  Indeed,  the  whole 
character  of  the  salamander's  distribution  in  the  cave  results  from  this 
habit.  The  younger  larvae  occur  in  the  remoter  parts.  After,  and 
even  before  transformation  there  is  a  gradual  movement  toward  the 
mouth;  here  the  adults — splendid  fellows — are  most  numerous.  Dep- 
redations of  enemies  and  escape  to  the  outer  world  regulate  their 
number.  That  adults  are  found  in  the  deeper  portions  of  the  cave  is 
probably  due  in  most  cases  to  the  necessity  of  laying  their  eggs  in 
water,  of  which  there  is  usually  none  near  the  entrance.  When  larvae 
are  found  at  the  mouth  or  even  outside  of  the  cave  it  is  probable  that 
in  most  cases  they  were  carried  there  by  freshets. 

Within  the  cave  the  adults  are  generally  found  in  a  crevice  or  upon 
a  shelf  of  the  wall.  Only  three  have  been  observed  on  the  floor. 
Their  favorite  resting  places,  therefore,  are  to  be  reached  only  by 
climbing.  But  this  is  an  easy  feat  for  S.  maculicmidus^  as  the  follow- 
ing will  illustrate:  At  a  point  572  feet  back  two  were  seen  near  each 
other  in  a  cranny  near  the  roof  above  a  15-foot  embankment  of  earth, 
while  on  the  opposite  side  of  the  passage  one  had  ascended  more  than  10 
feet  on  a  perpendicular  surface  of  stone.  In  scaling  such  places  they 
are  probably  materially  assisted  by  their  tails.  These  are  prehensile 
to  quite  a  degree,  enabling  the  salamander  to  support  itself  by  the  tail 
alone.  The  ability  of  the  animals  to  climb  is  more  severely  tested 
when  they  are  confined  in  glass  jars.  Yet  they  ascend  vertical  and 
even  ov^erhanging  surfaces  and  usually  remain  clinging  at  the  highest 
point. 

When  thus  settled  in  a  comfortable  position  the  salamander  is  not 
easily  induced  to  move.  In  the  cave  it  is  not  readily  disturbed  by  a 
light  or  by  an  object  moving  near.     While  light  of  itself  will  rarely 
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cause  it  to  stir,  the  heat  of  a  candle  or  occasionally  the  near  approach 
of  an  object  will  arouse  it  to  action.  Its  actions  when  touched  are 
almost  galvanic;  leaping  a  foot  or  more  at  the  first  move,  it  continues 
to  retreat  for  several  feet  by  a  series  of  leaps  and  wriggles.  Having 
placed  some  distance  between  itself  and  the  cause  of  its  fright  it  again 
l)ecomes  quiet  and  is  almost  as  hard  to  disturb  as  l)efore. 

This  apparent  apathy  even  in  the  glare  of  a  powerful  light  would 
seem  to  indicate  poor  visual  powers,  but  the  eye  of  S.  macullcaudu^  is 
in  nowise  degenenite,  being  as  well  developed  as  in  the  closely  related 
S.  longicatuJus^  a  species  almost  entirel}'  epigean.  In  this  respect  it 
differs  from  all  other  salamanders  known  to  be  true  cave  dwellers. 
Typhlotrltmi  »pelie.uH  of  southwestern  Missouri  has  eyes  well  developed 
when  young,  but  somewhat  degenerate  when  adult,  while  Typhhmiolge 
rathhuni  of  the  subteri*anean  streams  of  Texas  has  exceedingly  degen- 
erate eyes,  surpassing  in  this  respect  even  the  renowned  Protem  of 
Europe. 

Returning  now  to  the  subject  of  our  sketch,  we  will  continue  the 
discussion  of  the  habits  df  the  adult  a"?,  maculieaudns.  It  is  not  aquatic 
to  any  extent;  two  or  three  specimens  only  have  been  found  in  shal- 
low water  during  our  collecting.  In  captivity,  where  choice  is 
afforded,  it  always  prefers  to  remain  in  a  damp  place  whether  remote 
from  or  near  the  water,  rather  than  in  that  element  itself. 

DKVELOPMENT. 

In  the  breeding  season,  however,  individuals  of  this  species  resort 
to  pools  of  water  to  deposit  their  eggs.  The  process  of  mating  has 
not  been  observed  nor  have  the  eggs  been  seen.  The  larva?  have  first 
been  found  about  February  5,  and  are  at  this  time  slightly  under  18 
nmi.  in  length.  Assuming  Sj)eJerpei<  maeulicaudus  to  have  about  the 
same  rate  of  growth  as  some  common  salamander  with  which  we  are 
familiar,  for  instance,  AmhlyHtonia  opacum^  these  larvce  are  about  one 
month  old.  This  granted,  it  follows  that  the  eggs  are  laid  in  the  early 
part  of  January.  Small  larvje  have  been  found  as  lat<i  as  March  20, 
indicating  a  later  period  of  oviposition,  but  there  is  no  doubt  that  in 
Mayfield's  Cave  the  bulk  of  the  eggs  of  this  species  are  laid  at  the 
earlier  date. 

At  17.5  mm.  the  larva*  are  fairly  active.  They  have  a  full  comple- 
ment of  digits  showing  that  the  first  larval  stages  are  rapid,  and  that 
perfection  in  larval /*^vry//  is  reached  comparatively  early.  The  attain- 
ment of  larger  fiize  is,  however,  a  slower  process.  Twenty-five  milli- 
meters is  probably  the  average  maximum  size  reached  the  first  spring. 
Up  to  this  time  the  larva^  are  fairly  uniform  in  size,  but  by  the  suc- 
ceeding autumn  there  is  a  great  disjmrity  to  be  noticed.  Larvie  measur- 
ing from  31  to  56.5  mm.  have  been  taken  in  autumn,  and  some  trans- 
form at  this  season.  Most  of  them,  however,  mature  later,  twelve  to 
fifteen  months  after  their  appearance  in  the  cave. 
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There  is  evidence  that  even  a  longer  period  may  be  passed  in  the 
larval  state  by  some  individuals,  and  a  longer  period  than  the  above 
seems  to  be  the  rule  for  another  member  of  the  genus,  Rpderpe^  hiliii- 
t^atwH.  Concerning  this  species  Wilder^  says:  ''The  larvae  *  *  * 
hatch  early  and  continue  for  a  long  time  in  the  larval  state,  probably 
2-3  years.  *  *  *  The  growth  must  be  exceedingly  slow  and 
dependent  upon  the  fortune  of  the  individual  in  securing  pre3^  I 
have  caught  all  stages  from  16-52  mm.  at  all  seasons  of  the  year,  and 
see  no  indication  that  those  larvae  collected  at  any  one  time  represent 
one,  two,  or  three  years  of  definite  growth."  That  slow  develop- 
ment is  the  rule  in  the  genus  is  further  shown  by  the  life  history  of 
SpderpeH  ruher.  Small  and  large  larvae  and  recently  transformed 
individuals  are  commonly  found  together  in  the  same  spring. 

The  small  lar\'»  of  S.  macuLlcauduH  are  easily  studied  in  their  native 
pools.  The3^  are  most  often  found  lying  quietly  on  the  bottom,  in 
their  position  and  distribution  reminding  one  of  the  johnny  darters  on 
the  creek  bed.  But  the  analogy  can  be  carried  no  further;  the  dart- 
ers are  the  incarnation  of  irritability  and  activity,  while  no  mechan- 
ical disturliance  short  of  actual  poking  will  cause  these  larvae  to  move. 
When  captured  at  the  first  trial  the  feat  seems  easy,  but  when  that 
fails  the  larvae  are  elusive,  and  by  stirring  up  the  sediment  cloud  the 
water  so  that  their  motions  are  not  easily  followed.  Their  habit  of 
lying  openly  on  the  bottom  is  changed  when  they  are  confined  in  a 
well-lighted  vessel.  Here  they  seem  ill  at  ease  except  when  hiding 
under  some  object  on  the  bottom.  When  disturbed,  they  swim  rap- 
idly, but  not  for  any  length  of  time,  as  they  soon  seek  the  bottom  and 
nose  about  for  a  hiding  place.  This  sensitiveness  to  light  agrees  with 
their  behavior  in  the  cave.  All  larvae  are  very  much  more  responsive 
to  light  stimulus  than  the  adults,  the  young  larvae  more  so  than  the 
older.  The  former  always  swim  away  from  the  source  of  light,  while 
the  latter  act  in  a  more  uncertain  way,  lowering  and  raising  the  head, 
starting  away  but  stopping  immediately  only  to  lower  the  head  and 
start  in  another  direction.  A  light  held  steadily  upon  them,  how- 
ever, will  cause  more  decided  action,  a  slow  movement  away  from  the 
light  resulting. 

In  the  very  oldest  larval  stages  they  are  also  stimulated  by  light. 
A  large  larva  found  March  4  seemed  annoyed  b}^  the  light,  especially 
when  it  was  flashed  suddenly  on  and  off.  This  larva  was  approaching 
transformation.  The  gills  were  quite  small,  the  tail  had  lost  some  of 
its  keel,  and  in  the  shape  of  both  body  and  head  it  resembled  an  adult. 
Besides  these  changes,  the  lai*val  coloration,  while  not  yet  lost,  was 
supplemented  by  the  characteristic  spots  of  the  adult.  Other  habits 
of  larvae  at  this  stage  are  of  interest  and  are  best  known  to  us  from 
the  study  of  specimens  in  the  laboratory. 

oAm.  Nat.,  XXXIII,  1899,  p.  242. 
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A  larva  about  45  mm.  long  was  collected  in  the  cave  March  15.  It 
showed  no  signs  of  transformation  and  for  a  long  time  was  content  to 
stay  in  the  water,  resting  much  of  the  time  upon  the  lower  end  of  a 
piece  of  wood  placed  at  such  a  slant  that  the  larva  had  choice  of  vary- 
ing depths  of  water.  About  April  20,  more  than  a  month  after  being 
brought  from  the  cave,  it  began  resting  nearer  the  surface  and  remained 
often  with  the  nose  slightly  out  of  water.  When  disturbed,  it  dashed 
to  the  bottom,  but  immediately  tried  to  dart  up  the  sides  of  the  jar 
and  get  its  nose  out  again.  It  kept  constantly  on  the  move  until  it 
again  rested  in  its  favorite  position  on  the  piece  of  wood.  About 
May  1  the  young  salamander  began  to  spend  all  of  its  time  either  on 
the  wood  or  the  side  of  the  jar,  with  all  or  nearly  all  of  its  body  out 
of  the  water.  At  this  time  its  gills  had  disappeared;  the}^  had  begun 
to  reduce  ten  days  before.  Soon  after  transformation  it  escaped  from 
the  jar  through  a  slight  crevice  in  the  cover.  During  its  period  of 
indoor  life  it  obtained  little  food  and  consequently  made  no  growth. 
This  apparently  did  not  retard  transformation,  which  came  with  a  rush, 
the  final  changes  of  form  and  color  seeming  almost  to  occur  in  a  day. 
At  the  time  this  larva  escaped  it  had  no  tinge  of  the  orange  so  con- 
spicuous in  the  adult,  although  in  all  other  respects  it  was  a  perfect 
minature  of  the  full  grown  salamander. 

A  more  detailed  account  of  the  final  and  most  interesting  stages 
of  larval  life  is  the  history  of  a  larva  taken  among  some  stones  in 
water  December  21.  It  was  54  mm.  long  when  captured,  and  showed 
no  signs  of  transformation.  This  larva  was  well  fed  with  small  anne- 
lids and  occasionally  bits  of  meat.  Until  January  20  it  lived  content- 
edly in  the  water,  but  on  that  date  it  climbed  up  on  a  floating  mass 
of  water-cress  and  remained  with  the  nose  and  part  of  the  upper  sur- 
face of  the  head  out  of  water.  On  fFanuary  28  more  of  the  head  was 
projected,  but  only  part  of  the  time  was  spent  in  this  position.  Dur- 
ing the  remainder  it  rested  on  the  bottom,  usually  under  cover.  On 
January  26  the  gills  were  noticeably  smaller,  and  on  the  next  day,  at 
10  o'clock  in  the  morning,  the  larva  was  seen  on  the  side  of  the  jar 
with  all  of  the  head  and  most  of  the  gills  out  of  water.  An  hour 
later  it  had  climbed  up  farther,  and  was  almost  clear  of  the  water. 
It  was  breathing  air,  the  throat  throbbing  rapidly.  In  the  afternoon 
it  left  the  water  completely,  but  turned  and  remained  for  some  time 
with  the  nose  thrust  in  the  water,  later  remaining  in  a  similar  posi- 
tion, but  wholly  out  of  the  water.  The  larva  was  now  57  mm.  in 
length  and  its  gills  were  less  than  one-fifth  their  original  size.  When 
disturbed,  it  jumped  down  and  swam  fmntically  about  in  the  aqua- 
rium, stopping  under  the  water-cress,  but  soon  crawled  up  the  side 
until  only  the  tip  of  the  tail  dipped  in  the  water.  By  January  30  it 
remained  out  of  water  all  the  time,  the  gills  having  entirely  disap- 
peared.    It  was,  however,  able  to  remain  under  water  for  several 
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minutes,  in  one  instance  fifteen,  and  often  chose  to  stay  under  water 
in  daytime,  remaining  under  cover.  But  most  of  the  day  it  remained 
above  water  and  at  night  seemed  to  do  so  entirely. 

The  changes  in  the  size  of  the  gills  preceding  transformation  are 
the  reverse  of  stages  which  are  passed  through  during  early  larval 
life..  These  exclusively  larval  organs  are  very  slightly  developed  in 
the  young  below  18  mm.  in  length.  In  a  specimen  17.5  mm.  (March 
20)  and  in  one  18  mm.  (February  16)  they  are  verj^  stubby,  with  short 
filaments.  At  21  mm.  (February  16)  the  filaments  are  much  length- 
ened, and  a  corresponding  increase  is  to  be  noted  in  larvsB  36  mm.  long 
(November  12).  Up  to  this  stage  the  distal  half  of  the  gill  is  clear 
and  translucent,  while  the  basal  part  is  pigmented.  At  48  mm.  (Sep- 
tember 80)  some  specimens  show  a  reduction  of  the  gills,  but  among 
specimens  having  them  most  perfectly  developed  is  one  50  mm.  in 
length  (October  7).  In  these  larvae  the  gills  are  pigmented  to  some 
extent  even  on  the  delicate  filaments.  Absorption  of  the  gills  prob- 
ably takes  place  in  most  cases  when  the  larvae  are  between  50  and  55 
mm.  But  we  have  one  larva  56.5  mm.  long  (October  28)  in  which  the 
gills  are  perfect,  although  this  specimen  is  longer  than  many  of  the 
recently  transformed  adults.  The  state  of  the  gills,  however,  shows^ 
that  it  is  a  genuine  larval  form,  and  although  we  have  observed  one 
longer  specimen  (57  mm.)  with  gills  reduced  and  near  transfonnation, 
it  seems  certain  that  the  growth  of  this  individual  was  accomplished 
under  the  most  favorable  conditions  and  that  in  it  are  realized  the 
utmost  possibilities  of  larval  development  under  natural  conditions. 

The  process  of  absorption  of  the  gills  is  the  reverse  of  that  of  growth, 
in  detail  as  well  as  in  entirety.  Whereas  the  basal  stubs  are  present 
in  early  life  and  from  them  are  budded  out  the  filaments,  the  latter 
are  the  first  parts  absorbed,  the  main  arches  disappearing  slowly. 
After  this  is  completed  the  place  of  joining  of  the  edges  of  the  gill-slit 
is  indicated  for  some  time  in  the  young  adults  by  a  dark  line,  which 
is  visible  on  both  the  dorsal  and  ventral  surfaces  of  the  side  of  the 
neck.  Besides  the  changes  in  these  particular  organs  of  the  trans- 
forming larvae  the  entire  body  seems  to  lose  in  bulk,  becoming  flat- 
tened and  undergoing  a  special  reduction  in  vertical  dimension  in  the 
taU,  which  loses  all  traces  of  the  keel.  Further,  the  neck  appears 
longer  and  slinmier,  making  the  head  more  conspicuous,  and,  finally, 
the  eyes  become  much  more  prominent. 

The  evolution  of  form  is  accompanied  by  as  great  a  change  in  color. 
To  the  naked  eye  the  young  larvae  appear  uniformly  gray,  while  the 
adult  is  flaming  orange  with  conspicuous  black  spots.  The  study  of 
the  development  of  the  color  pattern  is  of  so  much  importance  as  an 
aid  in  identifying  the  larval  salamanders  (a  thing  still  impossible  in  the 
case  of  many  common  species)  that  it  has  been  separated  from  the 
main  account  of  the  life  history  and  treated  in  greater  detail. 
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Development  of  the  Color  Pattern  in  the  Larv^  of 
Spelerpes  Maculicaudus. 

By  Waldo  L.  McAtke. 

The  3^oungest  larvae  of  the  species  are  nearly  uniformly  pigmented, 
while  the  adults  are  marked  with  separate,  sharply  defined  spots. 
The  development  of  the  color  pattern,  therefore,  is  the  change  from 
even  distribution  of  pigment  cells  on  the  smaller  animal  to  their  con- 
centration in  restricted  areas  on  the  larger. 

At  17.5  nam.  (fig.  1,  Plates  VIII  and  IX)  the  pigment^  cells  are  abun- 
dant and  about  evenly  distributed  over  the  whole  body,  with  the 
exception  of  certain  invariably  pigmentless  areas  which  form  the  most 
conspicuous  and  characteristic  feature  of  the  larval  coloration.  The 
least  important  of  these  (that  is,  the  one  which  for  all  practical  pur- 
poses is  identical  in  adult  and  larva)  is  the  ventral  area  and  its  history 
may  as  well  be  completed  at  once.  This  ventml  area  extends  from  the 
gular  fold  or  from  slightly  in  front  of  it  to  the  cloaca,  often  being 
prolonged  in  a  narrow  line  on  the  tail,  and  includes  the  inner  surfaces 
of  the  limbs  with  which  it  may  or  may  not  be  connected.  It  is  gen- 
erally bridged  by  a  band  of  pigment  cells  over  the  pubic  region  and 
in  cases  where  it  extends  anterior  to  the  gular  fold,  by  a  narrower 
band  along  the  gill  slits.  In  younger  larvae  the  latter  condition  exists, 
as  the  lower  surface  of  the  head  is  not  so  completely  pigmented  as  in 
older  larvae  and  adults.  In  the  later  larval  stages  the  anterior  bridge  of 
pigment  may  separate  in  the  median  line  or  it  may  persist,  leaving 
thus  a  small  sepai-ate  pigmentless  area.  In  the  adult,  however,  the 
head  is  entirely  pigmented  on  the  underside  back  to  the  gular  fold. 

In  larvie  above  80  mm.  in  length  the  ventral  area  is  lial>le  to  be 
encroached  upon  by  pigment  in  various  places,  but  the  middle  line 
at  least  remains  spotless  until  transformation.  In  the  adult,  while 
the  lower  side  of  the  tail  loses  the  marbling  which  it  generally  pos- 
sesses in  the  larva,  it  retains  some  pigment;  in  fact  there  is  no  con- 
siderable area  on  any  part  of  the  body  free  from  pigment  dots.  The 
dots  can  be  made  out  with  close  scrutiny  by  the  unaided  eye,  but  are 
more  easily  studied  with  a  lens. 

Thus  while  the  presence  of  pigment  cells  over  the  whole  ventral 
surface  is  exclusiveh'  an  adult  character  of  the  species,  and  demands 
consideration  in  a  discussion  of  the  development  of  the  color  pattern, 
this  area,  with  the  exception  of  the  lower  surface  of  the  head,  may,  for 
the  purpose  of  ordinary  description,  as  before  mentioned,  be  con- 
sidered immaculate  in  the  adult  as  it  actually  is  in  the  larva. 

The  other  conspicuous  pigmentless  areas  of  the  larva  are  arranged 
in  three  longitudinal  series  on  each  side,  and  together  with  the  pigment 
around  them  play  the  major  part  in  the  evolution  of  the  color  pattern. 

''  The  t«rm  pijfinent  as  used  here  refers  to  the  apparently  black  color  spots  only. 
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These  areas  are  roughly  circular  to  oblong,  and  are  most  prominently 
developed  between  the  levels  of  the  root  of  the  fore  limb  and  of  the 
cloaca,  although  each  series  may  be  traced  more  or  less  distinctly  on 
both  the  head  and  tail.  Counting  from  the  insertion  of  the  fore  leg  to 
the  region  which  may  be  overlapped  by  the  hind  one,  there  are  in  the 
upper  (first)  series  of  areas  about  ten,  in  the  middle  or  second  series, 
thirteen  to  fifteen,  and  in  the  lowest  or  third  series  from  seven  to 
thirteen. 

The  upper  series  is  near  the  mid-dorsal  line  and  in  larvae  from  17.5 
to  21  mm.  (fig.  2,  Plates  VIII  and  IX),  is  the  most  conspicuous  of  the 
three,  being  made  up  of  the  largest  areas.  This  series  is  first  to  dis- 
appear in  the  development  of  the  color  pattern.  The  second  series  is 
situated  just  al)ove  the  middle  of  the  side,  being  visible  from  above. 
It  is  the  longest  lived  of  the  series,  sometimes  remaining  quite  perfect 
after  transformation.  The  third  and  lowest  series  begins  under  the 
fore  leg  and  extends  along  the  side  toward  the  hind  leg,  sometimes 
falling  short  of  that  point,  sometimes  surpassing  it.  This  series  is 
the  most  variable  and  is  not  of  much  importance  in  the  production  of 
the  adult  coloration.  It  is  none  the  less  an  important  larval  character. 
In  some  salamanders,  notabl}'  various  species  of  Amhlystoma^  this 
5>eries  exhibits  metallic  color. 

Returning  now  to  the  smallest  of  the  larval  stages  (17.5  mm.)  we 
will  trace  the  fate  of  the  pigmentless  areas  and  also  of  the  abundant 
pigment  cells  so  uniformly  covering  the  surface  of  the  larvie  of  this 
age.  Besides  the  above-mentioned  conspicuous  immaculate  areas,  the 
interstices  of  the  pigment  spots  form  a  reticulation  over  the  whole 
body,  which  with  the  former  makes  the  ground  color  of  the  larva. 
In  the  stage  at  present  under  discussion  this  is  light  yellow.'* 

The  ventral  area  in  this  as  well  as  succeeding  stages  is  pale.  The 
legs  are  covered  above  with  a  coarse  network  of  pigment,  generally 
with  an  open  space  over  the  base  of  the  toes,  which  is  also  a  i^ersistent 
character  in  the  larva.  The  particular  feature  to  be  noticed  about 
this  larva,  however,  is  the  uniformity  of  coloration,  especially  of  the 
dorsal  surface  (fig.  1,  Plate  IX).  At  21  mm.  (fig.  2,  Plates  VIII  and  IX), 
the  principal  differences  to  l>e  noted  are  those  due  to  growth.  As  a 
result  the  only  change  in  color  is  a  general  paling,  due  to  the  widening 
of  the  spatres  between  the  pigment  spots.  It  is  possible  that  this  is 
just  a  little  more  conspicuous  in  the  area  between  the  mid-doi*sal  line 
and  the  first  series  of  larval  spots,  beginning  the  most  important  change 
of  the  next  stage. 

At  31  mm.  (not  figured),  the  pigment  on  the  dorsal  surface  on  either 
side  of  the  mid-dorsal  line  begins  to  collect,  forming  nuclei  for  the 
future  spots.  In  this  first  stage  of  analysis  the  mid-dorsal  region 
retains  its  reticulated  pigmentation.     The  86.5  mm.  larva  (fig.  8,  Plates 


« In  formalin. 
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VlII  and  IX)  shows  the  same  process;  the  migration  of  pigment  cell& 
from  the  borders  of  the  upper  series  of  larval  areas,  destroying  them  as 
such,  and  merging  them  into  the  now  lightly  pigmented  dorso-lateral 
areas.  The  pigment  on  the  head  shows  a  tendency  to  concentrate, 
making  this  part  of  the  dorsal  surface  lighter.  At  this  stage  the 
ground  color  is  clear  yellow.  The  second  and  third  series  of  larval 
areas,  and  the  pigment  spots  of  the  legs  and  tail,  maintain  their  pre- 
vious arrangement. 

When  the  larva  is  48  mm.  in  length  (Fig.  4,  Plates  VIlI  and  IX),  the 
lightness  of  the  dorsal  area  is  emphasized,  most  of  the  primary  pig- 
ment reticulum  having  aggregated  into  the  now  distinct  spots.  The 
spots  on  top  of  the  head  are  further  intensified,  reaching  a  stage  of 
development  in  which  they  remain  until  or  after  transformation. 
The  pigment-cells  move  away  from  areas  on  both  the  lower  and  upper 
parts  of  the  tail  at  the  base  of  the  keel,  marking  the  proportion  of 
this  that  will  be  absorbed  and  forming  for  the  tail  dorso-lateral  areas 
similar  to  those  shown  in  the  last  stage  on  the  dorsal  surface  of  the 
body  proper. 

The  pigment  blotches  on  the  legs  and  on  the  side  of  tail,  head,  and 
body  are  more  widely  separated,  but  the  lower  two  rows  of  larval 
areas  remain  intact.  The  ground  color  is  possibly  a  shade  more  yel- 
lowish at  this  stage. 

The  principal  change  in  the  next  stage  (51.7  mm.,  fig.  5,  Plates 
VIII  and  IX)  is  the  further  development  of  the  dorsal  spots.  They  are 
probably  as  conspicuous  in  the  specimens  figured  as  they  ever  are 
before  transformation.  From  the  same  figures  it  will  be  seen  that  all 
the  other  features  are  about  the  same  as  in  the  preceding  stage  and 
that  the  pattern  of  the  legs  and  the  second  and  third  series  of  larval 
areas  are  in  practically  the  same  condition  as  in  the  17.5  mm.  larva. 

However  the  ventral  fin  of  the  tail  has  been  absorbed  and  nearly  all 
of  the  pigment-cells  have  migrated  from  the  dorsal  keel  and  are  col- 
lected with  the  rest  in  a  dense  reticulation  over  the  surface  of  what 
will  be  the  adult  tail.  The  cells  remaining  in  the  keel  later  form  the 
few  spots  that  exist  on  the  mid-dorsal  line  of  the  tail  in  the  adult.  In 
all  larvae  50  mm.  or  more  in  length  the  ground  color  has  deepened 
and  is  noticeably  yellow. 

The  changes  in  form  of  the  body  at  transformation  are  much 
greater  than  those  in  its  color,  but  the  latter  are  important.  In  a 
specimen  55  mm.  long  representing  the  most  recently  transformed 
stage  we  have  (Fig.  6,  Plates  VIII  and  IX)  the  ground  color  can  scarcely 
have  changed  from  that  of  the  last  stage,  but  the  dorsal  spots  of  both 
body  and  tail  have  attained  the  perfect  size  and  definition.  The  color 
pattern  of  the  head  and  legs  remains  about  as  in  the  last  stage.  Both 
the  second  and  third  series  of  pigmentless  areas  are  breaking  up,  how- 
ever, anastomosing  with  each  other  and  with  the  adjoining  lighter 
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areas.  The  pigment  forming  the  lower  border  of  the  first  series 
and  the  upper  margin  of  the  second  now  collects  into  the  most  con- 
spicuous series  of  spots  on  the  lateral  surface.  The  pigment  on  the 
sides  of  the  tail  is  also  beginning  to  form  spots. 

It  is  possible  that  stages  of  the  various  components  of  the  color 
pattern  presented  by  this  specimen  may  be  omitted  b}''  some  at  trans- 
formation, and  on  the  other  hand  they  may  be  prolonged,  in  other 
case^  for  some  time  afterward.  Spderpes  hilineatus  seems  especially 
liable  to  such  vagaries  at  transformation,  and  this  suggests  the  possi- 
bility of  a  parallel  case  in  the  present  species.  However,  the  larva  is 
undoubtedly  intermediate  in  age  between  the  preceding  and  succeed- 
ing examples  making  the  color  stage  valid  for  our  series  if  it  is  not 
for  every  one. 

The  next  stage  (55.5  mm.  fig.  7,  Plates  VIII  and  IX)  is  a  typical 
newly -transformed  cave  salamander.  The  ground  color  is  lemon  yel- 
low, the  spots  are  distinct  with  but  few  traces  of  the  primitive  pig- 
ment reticulation.  The  pigment  on  the  legs  is  now  for  the  first  time 
collected  in  spots.  The  head  is  more  plainly  spotted,  approaching 
nearl}'  to  the  adult  condition.  The  spotting  on  the  sides  of  the  tail 
is  definite  though  not  y^t  perfect,  and  of  the  series  of  immaculate  lar- 
val areas  only  one,  the  second,  is  traceable.  On  each  side  of  this 
series  of  clear  areas  the  bands  of  pigment  cells  are  collected  into  dense 
bars,  which  now  break  up  to  form  two  rows  of  spots,  which  are  very 
conspicuous  in  the  adult  salamander.  The  third  and  lowest  series  of 
larval  areas  is  no  longer  present.  The  nebulous  pigment  surround- 
ing them  forms  iiTcgularly  distributed  blotches  on  the  lower 
ijides  of  the  salamander  and  contributes  many  cells  to  the  ventral  area, 
which  now  becomes  entirely,  if  sparsely,  pigmented.  In  a  salamander 
of  this  age,  with  the  second  series  of  larval  areas  almost  intact,  the 
original  position  of  the  three  series  of  clear  areas  and  the  fate  of  their 
accompanying  pigment  masses  is  not  difficult  to  trac^e.  But  in  the 
fully  grown  adult,  at  first  blush,  it  does  not  appear  that  the  grouping 
of  the  blotches  is  the  result  of  even  a  fairly  definite  system.  The 
influence  of  their  origin  upon  their  arrangement  becomes  apparent  at 
once,  however,  when  compared  with  newl}^  transformed  specimens, 
such  as  the  one  just  described. 

The  scattered  pigment  cells  at  this  stage  are  more  abundant  than  in 
the  full  grown  adult,  and  the  pigment  blotches  less  distinct.  As  the 
animal  grows  the  scattered  pigment  collects  more  and  more  in  the 
blotches,  which  grow  larger  and  at  the  same  time  more  dense.  Stages 
in  this  aggregative  process  may  be  seen  about  the  edges  of  the  blotches 
on  any  adult  Approaching  and  newly  united  pigment  colls  form  a 
fringe  about  most  of  them. 

Few  other  changes  occur  in  the  pigment  beyond  the  stage  just 
described  (55.5  mm.).     In  many  adults  the  chaining  of  blotches  along 
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the  sides  gives  way  to  separate  spots  (Fig.  2,  Plate  X),  but  this  is  not 
an  essential  change  as  some  specimens  show  a  nearly  continuous  bar 
from  back  of  the  eye  to  the  middle  of  the  tail.  The  ground  color, 
however,  gradually  deepens,  becoming  vermilion  in  highly  colored 
specimens. 

The  development  of  the  color  pattern  may  be  summed  up  as  follows: 
Originally  pigment  cells  are  evenly  distributed  except  for  a  ventral 
and  three  lateral  series  of  pigmentless  areas.  In  later  development 
these  acquire  pigment  by  influx  from  adjoining  parts  thus  causing  a 
dilution  of  pigment.  Otherwise  the  keynote  of  the  entire  process 
is  concentration. 

The  pigment  of  the  head,  legs,  and  tail  moves  little,  simply  crowd- 
ing together  in  blotches.  The  concentration  of  the  pigment  cells  of 
the  tail  presents  one  notable  feature,  namely,  that  a  few  cells  remain- 
ing in  the  keel  are  laid  down  as  median  spots  when  that  portion  is 
absorbed,  forming  the  only  noticeable  group  of  so  located  spots  on 
any  part  of  the  animal. 

The  movements  of  pigment  cells  on  the  body  proper  are  more  com- 
plex.  The  spots  on  the  dorsal  surface  are  formed  of  pigment  from 
the  immediate  vicinity  and  also  from  the  ])order  of  the  upper  series  of 
immaculate  areas.  The  fact  that  the  first  spots  originating  here  are 
lateral  probably  accounts  for  the  scarcity  of  true  median  spots.  The 
large  amount  of  pigment  paralleling  the  second  series  of  pigmentless 
areas  on  each  side  collects  into  the  two  series  of  distinct  blotches  on 
the  side  of  the  adult.  The  pigment  of  the  third  series  forms  many 
small  scattered  spots  on  the  flanks  of  the  adult  and  contributes  to  the 
pigmentation  of  the  ventral  area. 

While  in  the  development  of  the  pigment  pattern  there  seems  to  be 
no  increa.se  in  the  number  of  cells,  the  change  of  the  ground  color 
from  buff  to  orange  and  vermilion  is  accomplished  wholly  by  the 
addition  of  coloring  matter. 

MELANTSTIC  SPEC^IMENS. 

A  point  that  arises  in  connection  with  the  matter  of  the  addition  of 
pigment  is  whether  the  so-called  melanistic  specimens  really  have  an 
extra  amount  of  pigment,  or  whether  their  peculiar  coloration  may 
not  be  explained  in  another  way.  Dr.  C.  H.  Eigenmann  giv^es  an 
account  of  two  specimens  of  the  cave  salamander  which  have  more 
than  the  usual  proportion  of  the  surface  pigmented.  In  one  from 
Rock  House  Cave,  Missouri,  there  is  a  lateral  streak  ''broad  enough 
to  cover  the  sides  with  a  mottled  pattern."  -  Another  specimen  among 
twelve  from  Marble  Cave,  Missouri,  is  described  at  length:'* 

The  lower  surface  of  the  head  is  more  densely  pigmented  than  in  the  other  speci- 
mens. The  sides  are  more  uniformly  pijjmented  than  in  the  melanistic  individual 
from  Rock  House.     The  sides  of  the  head,  body,  the  arms,  and  anterior  surface  of 

aBiologiciil  Bulletin,  IV,  1903,  pp.  227-8,  fig.  1.^  j 
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the  legs  are  uniformly  pij^mented,  except  a  few  small  blotches  or  spote.  The  pig- 
mentation is  not  m  intense  as  in  the  dorsal  spots.  The  most  striking  deviation  is 
foond  on  the  dorsal  surfece.  The  usual  spots  are  present,  rather  smaller  than  in  the 
other  specimens.  The  intervening  spaces  are  more  densely  covered  with  pigment 
cells  than  in  the  normal  specimens,  and  in  several  places,  notably  the  head,  the  nape, 
and  one  or  two  places  on  the  back,  the  spots  seem  to  have  "run,'*  their  closely  com- 
pacted pigment  cells  having  been  distributed  in  a  thinner  coat  over  a  wider  area  and 
form,  with  the  similarly  distributed  pigment  of  other  spots,  diffuse,  evenly  pig- 
mented blotch^.  In  life  the  specimen  suggested  that  the  inhibitory  force  which 
kept  these  color  cells  from  spreading,  or  the  positive  tropism  which  kept  them 
together,  was  disBolved  and  the  cells  scattered  evenly  in  a  single  layer  over  the  sur- 
rounding region.  The  centers  of  distribution  are  still  distinguishable  as  darker  areas 
at  the  mai^n  of  or  in  the  blotches. 

The  *' centers  of  distribution^^  are  more  jprobably  the  original  spots 
where   the  collection  of  pigment   began.     In  fact  all  points  in  eon- 


FlQ.  2.— MELANMTIC  8PELBRPES  MACULICAUDUS.      (D0R8AL  VIEW.) 

nection  with  these  specimens  suggest  that  they  represent,  not  modified 
adult  stages  but  inhibited  larval  conditions.  The  lateral  color  pattern 
of  the  Marble  Cave  specimen,  as  shown  by  the  figure  (fig.  3),  could  be 
easily  produced  by  the  cessation  of  pigment  aggregation  at  the  stage 
represented  by  fig.  5,  Plates  VIII  and  IX  (51.7  mm.),  plus  the  uniform 
distribution  of  isolated  pigment  cells  over  the  clear  lateral  areas,  which 
process  always  occurs  in  the  ordinary  adult.  On  the  dorsal  surface 
there  are  not  many  spots,  indicating  that  a  few  of  the  earliest  centers 
attracted  all  the  pigment.     The  diffuse  condition  of  these  blotches  and 


Pig.  3.— MELANwnc  spELERPta  maculicaudus.    (Lateral  view.) 

the  connection  of  many  of  them  with  the  lateral  pigment  band  is  a 
further  indication  of  the  cessation  of  concentration  at  some  larval 
stage.  The  Rock  House  Cave  specimen  with  its  mottled  pattern  on 
the  sides  is  probably  almost  a  copy,  as  far  as  coloration  goes,  of  the 
larval  stage  to  which  we  have  just  referred. 

IDENTIFICATION  OF  LARV^. 

Now  that  we  have  considered  in  detail  the  color  pattern  of  the  larva? 
of  Spelerpes  maculicaudus^  and  have  man}^  characters  to  identif}  them 
as  such,  it  will  be  of  interest  to  know  how  they  may  be  distinguished 
from  larvje  of  other  species  with  which  they  may  be  associated. 

Spderpm  larvae  may  be  easily  separated  from  those  of  AmUystoma 
by  their  more  slender  form.     The  latter  always  have  broad  heads, 
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their  general  appearance  in  the  water  suggesting  a  small  catfish. 
Larvae  of  Dieniyctylm  are  maculate  at  an  early  age,  have  a  dark  line 
through  the  eye,  and  when  of  fair  size  show  the  red  lateral  spots,  all 
of  which  characters  the  larvse  of  the  cave  salamander  lack.  In  one 
larva  of  the  newt  examined,  the  upper  series  of  larval  areas  is  6  in 
number,  the  middle,  12,  and  the  lower  series  obsolete.  Desm-ognathus 
larvae  are  characterized  by  an  upper  series  of  10  to  11  large  clear 
areas  which  are  distinctly  dorsal  in  position  and  run  together  on  the 
tail.  (The  number  given  includes  only  those  anterior  to  the  point  of 
union.)  As  this  series  of  areas  is  distinctly  lateral  in  indeulicaudus^ 
the  separation  of  the  larvae  of  these  two  species  will  not  be  diflScult. 

In  the  genus  Spehrpe^'^  itself,  the  differentiation  is  as  easy  in  the  case 
of  the  species  we  have  studied.  Not  a  sufficient  number  of  longwaudus 
larv«e  have  been  seen  to  wari-ant  a  definition.  This  is  particular^ 
unfortunate,  as  there  is  no  doubt  that  it  is  most  closely  related  to  the 
present  species.  In  one  large  larva  of  longicaudus  the  upper  series  of 
clear  areas  had  disappeared,  the  middle  one  had  about  16  to  18  spots, 
and  the  lowest  series  12.  If  these  numbers  are  constant  they  furnish 
a  means  of  distinguishing  these  nearly  related  larvae.  In  larvae  of 
lo7}gicaudus  that  have  attained  fair  size  the  vertical  bars  on  the  tail  are 
apparent,  thus  making  this  character  available  for  identifying  larvae 
as  well  as  adults. 

Only  large  larvse  of  guttoUjientics  have  been  seen.  These  are  con- 
spicuously marked.  In  the  upper  series  of  clear  areas  there  are  four, 
and  the  middle  and  lower  series  form  continuous  light  bands  on  the 
sides  of  the  animal.  The  belly  is  longitudinally  striped,  this  character 
serving  to  separate  these  larva?  from  any  others  of  the  genus  here 
considered. 

The  young  larva?  of  hlllneatns  have  the  upper  series  of  larval  areas 
very  conspicuous  and  the  lower  two  series  not  evident.  The  upper 
of  these  is  developed  to  some  extent  later.  Also  Vdlneatus  larvae 
have  the  dorsal  area  light  in  very  early  as  well  as  later  stages,  and 
there  are  never  as  many  nor  as  prominent  blotches  on  it  as  in  maculi- 
caudm,  Spele7'j)e^  ruber  is  easily  distinguished  in  all  stages.  The 
older  larvro  are,  up  to  the  time  of  transformation,  almost  uniformly 
vermiculated  with  pigment,  while  the,  young  larvae,  in  addition  to 
practical  imiformity  of  color,  have  a  decided  character  in  the  great 
number  of  areas  in  the  middle  series,  namely,  28.  These  resemble 
the  stitching  of  a  sewing  machine,  so  close  together  are  they,  and 
appear  as  a  finely  dotted  line  on  the  side  of  the  larvae.  In  this  series 
it  will  be  remembered  macxdicaxidu»  has  only  13  to  15.  These 
series  of  immaculate  areas  on  the  side  of  the  larval  salamanders  seem 
to  form  a  good  character  for  the  determination  of  species.  Therefore 
we  offer  tentatively  a  table  embodying  the  results  of  the  study  of  a 
few  species  as  a  further  aid  in  distinguishing  the  larvae  of  the  cave 
•salamander. 
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Tabulation  of  the  immaculate  areas  on  tite  sides  of  larval  salamanders. 


Name. 


Spderpe*  maadicaudus . 

Speierpes  bilinealus 

SptUrpes  ruber 

Speierpes  Umgicaudus. . . 
Speierpes  guUoUneatus . . 
Diemyd^hts  viridescens . 
Dexmognaihus  fuscus  . . . 
Ami^ystoma  opacum  . . . 


Upper  row.    |   Middle  row.  I    Lower  row. 


10 

14 

13 

fr  onknown. 

«4 

dQ 

10-11 

5 


13-15 

a  indistinct. 

28 

16-18 

continuoQs. 

12 

11 

9 


7-13 
indistinct, 
do. 

12 

continuous. 

indistinct. 

10 

12 


a  See  notes  above. 

bOnly  1  large  larva  at  hand. 


c  Only  large  larvae  seen. 

d  Only  one  specimen  examined. 


Using  the  table  in  connection  with  the  remarks  above  there  should 
be  no  difBeulty  in  separating  the  species  treated. 

Synopsis  of  the  Printed  Records  of  the  Occurrence  of 
Spelerpes  Maculicaudus. 

Indiana: 

Brookville,  Franklin  County. 
Northeastern  Franklin  County. 
Decatur  County. 
Westport,  Decatur  County. 
Monroe  County. 
Bloomington,  Monroe  County. 
May's  Cave. 

Vincennes,  Knox  County. 
Indian  Springs,  Martin  County. 
Porter's  Cave,  Owen  County. 
Donnehue's  Cave,  Lawrence  County. 
Donnelson's  Cave,  Lawrence  County. 
Kern's  Cave,  Lawrence  Count}-. 
Clifty  Cave,  Washington  County. 
Wyandotte  Cave,  Crawford  County. 
Little  Wyandotte  Cave,  Crawford  County. 
Small  cave  near  Wyandotte,  Crawford  County. 
Marengo  Cave,  Crawford  County. 
Saltpeter  Cave,  Crawford  County. 
Sibert's  Well  Cave,  Crawford  County. 
Missouri: 

Barry  County. 
Kockhouse  Cave. 
Wilson's  Cave. 
Marble  Cave. 
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ADDITIONAL   RECORDS. 

Besides  the  stations  given  above,  the  following  localities  are  repre- 
sented by  specimens  in  the  United  States  National  Museum:  Barger's 
Spring,  near  Hinton,  West  Virginia;  Union  County  and  Winehouse 
Cave,  Tennessee;  Mammoth  Cave,  Kentucky,  and  Jefferson  County, 
Missouri.  The  following  localities  may  now  be  added  to  the  Indiana 
list:  Mayfield's  and  Truitt's  caves,  Stony  and  Leonard's  springs  and 
Griffey  Creek,  Monroe  County;  and  Twin  Caves,  Lawrence  County. 
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EXPLANATION  OF  PLATES. 

Plate  VIII. 
Spelerpes  maculicaudus  (Cope). 

Fig.  1.  Larva,  17.5  mm.  long  x  4.     Lateral  view. 

2.  Larva,  21  mm.  long  x  4.     Lateral  view. 

3.  Larva,"  36.5  mm.  long  x  2.     Lateral  view. 

4.  Larva,  48  mm.  long  x  2.     Lateral  view. 

5.  Larva,  51.7  mm.  long  x  2.     lateral  view. 

6.  Young  adult,  55  mm.  long  x  2.     Lateral  view. 

7.  Young  adult,  55.5  mm.  long  x  2.     Lateral  view.  ^  j 
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Plate  IX. 
SpelerpeB  macuHcaudus  (Cope). 

Fig.  1.  LatysLj  17.5  mm.  long  x  4.     Dorsal  view. 

2.  Larva,  21  mm.  long  x  4.     Dorsal  view. 

3.  Larva,  36.5  mm.  long  x  2.     Dorsal  view. 

4.  Lar\'a,  48  mm.  long  x  2.     Dorsal  view. 

5.  I.arva,  51.7  mm.  long  x  2.     Dorsal  view. 

6.  Young  adult,  55  mm.  long  x  2.     Dorsal  view. 

7.  Young  adult,  55.5  mm.  long  x  2.     Dorsal  view. 

Plate  X. 

Spelerpes  maculicaudua  (CJope). 

Fig.  1.   Half-grown  adult,  88  mm.  long  x  2.     Dorsal  view. 
2.  Half-grown  adult,  88  mm.  long  x  2.     Lateral  view. 
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Larv>€  and  Young  Adults  of  Spelerpes  maculicaudus. 

For  explanation  of  plate  see  page  83. 
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Adult  of  Spelerpes  maculicaudus. 

For  explanation  of  plate  see  paoe  83. 
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DESCRIPTIONS  OF  NEW  SOUTH  AMERICAN  MOTHS. 


By  William  Schaus, 

Of  Twickenhanij  England. 


The  following  paper  is  a  continuation  of  one  presented  by  me  in 
these  Proceedings,  XXIX,  1905,  pp.  179-345.  (No.  1420.)  One  hun- 
dred and  fifty -one  species  are  described  here. 

Family  CITHERONIID.E. 

Genvts  ARSENURA  Duncan. 

ARSENURA   BIUNDULATA,  new  species. 

Body  brown.  Primaries:  the  costal  margin  dull  gray,  irrorate  on 
basal  third  with  dark  brown;  cell  and  beyond  to  postmedial  line  buff, 
irrorate  with  black  and  brown;  a  broad  blackish-brown  streak  on  dis- 
cocellular;  antemedial  line  inwardly  oblique  from  subcostal  to  median, 
then  outwardly  curved,  blackish  brown,  inwardly  shaded  with  buff; 
below  cell  to  inner  margin  brown,  also  between  postmedial  and  sub- 
terminal  lines;  the  postmedial  reddish,  slightly  incurved  below  vein  2; 
the  subterminal  whitish,  inwardly  edged  with  black,  forming  a  deep 
outward  curve  at  vein  7  and  outward  curves  above  and  below  vein  3, 
followed  by  a  black  shade  irrorated  with  pale-blue  scales,  forming 
projecting  markings  above  and  below  vein  5,  and  partly  followed  by 
whitish  from  below  vein  4  to  inner  margin;  the  black  shades  are  inter- 
rupted from  vein  6  to  below  costa,  where  there  is  a  large  black  spot, 
and  replaced  by  a  gray  shade  edged  with  white  lines;  some  dark-red 
shades  above  and  below  vein  6;  apex  roseate;  outer  margin  otherwise 
dull  olivaceous  brown.  Secondaries:  basal  half  light  brown,  with 
ver}^  long  scales  partly  dark  brown;  outer  part  to  subterminal  clear 
dark  brown;  the  subterminal  white,  slightly  angled  above  and  below 
vein  3,  followed  by  a  brown  shade;  a  black  shade  outwardly  toothed 
and  irrorate  with  pale-blue  scales;  outer  margin  light  brown,  with 
thick  dark-brown  lunular  spot.     Underneath  grayish  buff,  irrorated 
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with  brown;  dark  streaks  on  the  discocellulara;  a  dark-brown  outer 
line;  the  postmedial  more  buff- white,  with  only  traces  of.  black  shades. 

Expanse. — 160  mm. 

Habitat. — Rio  Grande  do  Sul,  Brazil. 

Some  males  are  smaller  than  the  type  specimen,  and  the  female  is 
considerably  larger. 

Tyjp^.— Cat.  No.  9451,  U.S.N.M. 

ARSBNURA   DRUCBI,  new  species. 

Body  brown,  the  thorax  tinged  with  gray.  Primaries:  costa  to 
postmedial  line  dark  gray,  thinly  irrorated  with  black;  a  grayish  buff 
shade  below  subcostal  also  irrorate  with  black;  otherwise  brown,  more 
reddish  brown  between  postmedial  and  subterminal;  inner  margin 
grayish  brown;  a  vague  dark-gray  streak  on  discocellular;  postmedial 
dark  brown,  slightly  wavy,  fine,  black,  outcurved  at  vein  7,  then  finely 
wavy,  followed  by  white  between  veins  4  and  6  and  by  smaller  white 
spots  at  veins  3,  2,  and  below  vein  2;  from  below  vein  4  an  irregular 
blackish  shade  to  inner  margin,  crossed  by  a  bluish-white  line;  a 
broad  lilacine  gray  space  from  vein  6  to  costal  margin,  outwardly 
indentate  at  vein  7  and  edged  by  a  fine  white  line,  terminating  in  a 
small  black  spot  on  costa,  partly  followed  by  a  reddish  shade.  Sec- 
ondaries grayish  brown  to  outer  line,  then  dark  brown  to  subterminal, 
which  is  whitish,  finely  wavy,  and  followed  by  a  blackish  line,  thick- 
ening between  the  veins.  Underneath  lilacine  buff,  irrorated  with 
black;  black  spots  on  discocellulars;  a  fine  dark-brown  outer  line;  the 
postmedial  lunular,  wavy,  consisting  of  a  geminate  line  of  lilacine 
scales,  the  outer  margins  olive  brown  without  irrorations. 

Expanse, — Female,  145  mm. 

Habitat. — Chiriqui,  Panama. 

This  species  is  figured^  as  the  female  of  C.  arca^^i  Druce,  of  which 
1  have  both  sexes.     The  two  species  are  quite  different  underneath. 

Type.—Q9X.  No.  9452,  U.S.N.M. 

ARSBNURA  THOMSONI,  new  species. 

Body  buff,  the  thorax  tinged  with  grayish  brown.  Primaries,  light 
brown,  strongly  shaded  with  gray  at  base  and  above  median  and  vein  2 
to  near  the  outer  line,  this  grayish  portion  irrorated  with  black;  faint 
traces  of  an  antemedial  brownish  line;  discocellular  edged  with  brown; 
the  outer  line  fine,  blackish  brown,  nearly  straight  from  vein  6  to  inner 
margin,  outwardly  shaded  with  white  between  veins  4  and  5  and 
between  2  and  submedian,  otherwise  followed  by  large  patches  of 
iridescent  steel-gmy;  above  vein  6  the  line  continues  straight  to  costa 
as  a  grayish  shade,  followed  by  a  lilacine  gray  space  outwardly  edged 
by  a  fine  white  line,  deeply  indentate  on  vein  7,  and  by  black  points 

o  Biologia  Central!- Americana,  pi.  xix,  fig.  3. 
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at  vein  8  and  white  lines  above  and  below  vein  8  from  this  point  to 
apex;  a  reddish  brown  streak  from  below  vein  6  to  outer  margin  at 
vein  7.  Secondaries,  pale  brown;  the  long  hairs  on  basal  portion 
tinged  with  gra^^;  a  darker  brown  postmedial  shade  followed  by  a 
blackish  gray  shade;  a  subterminal  iridescent  steel-gray  shade,  out- 
wardly lunular,  and  crossed  by  a  vague  paler  line.  The  wing  is  much 
prolonged  below  vein  5.  Underneath  pale  gray,  thinly  irrorated  with 
blackish  striae;  dark  brown  streab^  on  discucellulars;  some  marginal 
lunular  whitish  shades,  followed  on  secondaries  by  paired  pale  reddish 
brown  streaks  at  veins;  a  dark  gray  outer  shade  on  primaries. 

Expanse, — Male,  152  mm. 

Ilahitat. — Omai,  British  Guiana. 

Named  after  Mr.  S.  A.  Thomson,  to  whom  I  am  indebted  for  this 
fine  species. 

Ty^x?.— Cat.  No.  9463,  U.S.N.M. 

ARSBNURA  SAMBA,  new  species. 

Primaries:  outer  margin  strongly  crenulate,  produced  at  vein  6; 
dark  brown,  whitish  violaceus  washed  to  terminal  fourth;  darker  at 
base  with  a  different  obsolete  line  and  white  hair  on  inner  margin  sub- 
bassally;  inner  line  straight,  dark,  diffused,  faintly  edged  with  whitish 
inwardly;  a  mesial  line  slightly  curved,  crossing  end  of  cell  and  touch- 
ing outer  line  at  submedian  fold;  outer  line  from  costa  at  outer  third, 
with  a  diffuse  white  costal  blotch  before  and  after  its  inception,  dark, 
at  vein  4,  joining  the  dark  marginal  shade  and  thence  forming  its  inner 
border,  separated  below  by  a  few  white  scales.  Secondaries:  outer 
margin  produced  into  a  long  tail;  dark  brown,  a  faint  darker  straight 
mesial  band  with  a  few-  scattered,  gray  scales  beyond;  inner  half  of 
wing  toward  base  densely  haired.  Below  dark  brown,  a  large  patch 
of  brownish  white  on  margin  at  end  of  vein  7  and  a  smaller  one  below 
vein  6,  both  irrorated  with  brown. 

Expanse. — 100  mm. 

Habitat, — Omai,  British  Guiana. 

Type^—Qxit.  No.  9454,  U.S.N.M. 

Genus  AUTOMERIS  Hubner. 
AUTOMERIS  MERIDANA,  new  species. 

Head  and  thorax  pale  olivaceous  brown.  Abdomen  crimson  above, 
underneath  and  anal  hairs  buff-brown.  Primaries  pale  buff-brown 
irrorate  with  olivaceous  scales;  antemedial  line  wavy,  ocherous;  a  quad- 
rate dark  gray  space  at  end  of  cell,  with  a  few  black  points  on  its 
edge;  an  outer  blackish  line  from  costa  near  apex  to  inner  margin  be- 
yond middle,  inwardly  edged  with  ocherous  below  vein  6.  Secondaries: 
the  costal  and  outer  margins  buff-gray;  inner  margin  broadl}^  reddish; 
otherwise  deep  yellow  to  the  black  outer  line,  which  is  finely  wavy; 
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the  ocellus  dark  brown,  edged  with  black  and  containing  a  white  spot; 
the  black  outer  line  followed  by  a  broad  violaceous  brown  shade. 
Underneath  brownish  buff.  Primaries:  a  large  black  spot  at  end  of 
cell  containing  a  white  spot;  an  outer  dentate  blackish  shade.  Second- 
aries: a  white  point  on  discocellular. 

Expanse. — Male,  60  mm. 

Ilahitat, — Merida,  Venezuela. 

Tyj>e.—QB,t.  No.  9455,  U.S.N.M. 

AUTOMBRIS  VOMONA,  new  species. 

Male, — Head  and  thorax  light  brown.  Abdomen  black  above  with 
transverse  reddish  lines  posteriorly  on  the  segments.  Primaries  pale 
pinkish  brown;  antemedial  line  very  indistinct  and  irregular;  the  outer 
line  slightly  sinuous  from  costa  close  to  apex  to  middle  of  inner  mar- 
gin, dark  gray -brown,  inwardly  edged  with  ocherous;  a  reddish-brown 
space  at  end  of  cell  surrounded  by  a  few  black  points.  Secondaries 
pale  yellow;  the  costal  and  outer  margins  roseate  brown;  the  base  and 
inner  margin  broadly  red;  the  ocellus  dark  brown,  broadly  edged  with 
black  and  containing  a  white  spot;  the  yellow  space  limited  by  a  black 
evenly-curved  line,  followed  by  a  subterminal  reddish  shade. 

i^/ioZ^.— The  primaries  are  bright  reddish  brown,  the  outer  line 
broadly  edged  inwardly  with  white. 

Expa7ise. — Male,  71  mm. ;  female,  90  mm. 

Habitat, — Merida,  Venezuela. 

ry/?<?.— Cat.  No.  9456,  U.S.N.M. 

AUTOMERIS  ANNULATA,  new  species. 

Male, — Body  above  dark  olive  brown,  the  abdomen  with  whitish 
transverse  lines  posteriorly.  Primaries  olivaceous  brown  to  outer  line, 
then  buff-gray;  a  line  brown  antemedial  line,  oblique  from  costa  to 
median,  then  wavy  to  inner  margin;  a  dark  annular  line  at  end  of  cell, 
and  a  dark  point  within  it;  the  outer  line  dark  brown,  from  apex  to 
middle  of  inner  margin.  Secondaries:  the  costal  and  outer  margins 
broadly  gray;  the  inner  margin  broadly  olive  brown;  discal  space 
bright  yellow,  limited  by  a  slightly  wavy  black  line;  a  broad  subter- 
minal brown  shade;  the  ocellus  blackish  brown,  broadly  circled  with 
black,  and  containing  a  few  white  scales.  Underneath  buff-gray;  a 
large  black  spot  with  white  center  on  primaries. 

Expanse, — 74  mm. 

Ilahitat, — Omai,  British  Guiana. 

Ty/?^.— Cat.  No.  9457,  U.S.N.M. 

AUTOMERIS  INNOXIA,  new  species. 

Head  and  thorax  dark  brown.  Abdomen  light  brown,  violaceous 
red  subdorsally.  Primaries  dark  brown,  tinged  with  roseate  on  outer 
margin;  antemedial  line  fine,  black,  wavy;  some  white  atoms  at  base; 
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a  large  darker  space  at  end  of  cell,  indistinctly  outlined  with  black 
and  containing  a  minute  gray  point;  postmedial  line  fine,  dark,  nearly 
straight  from  costa  at  9  mm.  from  apex  to  inner  margin.  Secondaries 
violaceous  red;  the  outer  margin  roseate  brown;  the  ocellus  very 
large,  blackish  brown,  crossed  by  a  white  line  and  broadly  circled 
with  black,  then  narrowly  with  yellow;  it  interrupts  a  black  outer 
line.  Underneath  light  brown.  Primaries:  the  inner  margin  violace- 
ous red;  a  very  large  black  spot  at  end  of  cell  containing  a  white 
spot;  a  minute  white  spot  on  discocellular  of  secondaries. 

Expanse. — 77  mm. 

Habitat. — Omai,  British  Guiana. 

Type.^0^t.  No.  9458,  U.S.N.M. 

AUTOMBRIS  POMIPBRA,  new  species. 

Head  and  thorax  brown.  Abdomen  reddish  above,  light  brown 
underneath.  Primaries  brown;  some  white  at  base;  antemedial  line 
fine,  black,  very  slightly  wavy;  the  dark  space  at  end  of  cell  oval, 
finely  edged  with  black  and  containing  a  white  point;  postmedial  line 
fine,  black,  from  costa  at  7  mm.  from  apex;  a  very  indistinct  darker 
subterminal  shade.  Secondaries:  the  costa,  base,  inner  margin,  and 
sabterminal  shade  reddish;  the  outer  margin  light  brown;  the  discal 
area  bright  yellow,  limited  by  a  black  outer  line;  the  ocellus  dark 
brown  broadly  circled  with  black,  and  containing  a  cluster  of  black 
scales  crossed  by  a  white  line. 

Expanse. — 72  mm. 

Habitat. — Carabaya,  Peru. 

Type.— Cat.  No.  9459,  U.S.N.M. 

AUTOMBRIS  JUCUNDOIDES,  new  species. 

Head  and  thorax  reddish  brown.  Abdomen  brownish  yellow, 
shaded  with  pale  reddish  brown  subdorsally  at  base.  Primaries:  basal 
space  pale  reddish  brown;  some  lilacine  at  base;  median  space  pale 
lilacine  brown;  a  blackish  space  at  end  of  cell;  postmedial  line  fine, 
pale  reddish  brown  from  costa  near  apex;  outer  margin  light  ocherous 
brown,  with  a  paler  subterminal  shade.  Secondaries  pale  reddish ;  the 
ocellus  large,  light  brown  circled  with  black  and  then  with  yellow, 
containing  a^iew  white  and  gray  scales,  outer  line  short.  Underneath 
pale  reddish  brown,  a  darker  outer  line;  a  large  black  spot  on  pri- 
maries containing  a  white  point;  a  minute  white  and  gray  spot  on 
secondaries. 

Expanse. — 63  nmi. 

Habitat. — St.  Laurent,  French  Guiana. 

7y^.— Cat.  No.  9460,  U.S.N.M. 


Digitized  by  VjOOQIC 


90  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


AUTOMERIS  HAMATA,  new  species. 

Head  and  thorax  dark  reddish  brown.  Abdomen  reddish.  Prima- 
ries ocherous  brown  in  the  male,  lilacine  brown  in  the  female;  apices 
produced  and  falcate  in  the  male,  less  so  in  the  female;  line  dark 
brown;  antemedial  line  straight  to  median,  inwardly  angled  at  vein  2, 
then  outwardly  oblique  to  middle  of  inner  margin;  the  medial  space 
slightly  darker;  a  dark  streak  on  discocellular  encircled  by  an  irregu- 
lar dark  line;  the  postmedial  from  costa  at  about  9  mm.  from  apex, 
then  slightly  incurved  to  inner  margin,  heavily  irrorate  inwardly  with 
white  above  vein  6;  a  paler  lunular  subterminal  shade.  Secondaries 
pale  reddish;  the  outer  margin  light  brown;  the  ocellus  pale  lilacine 
brown,  circled  with  black  and  containing  a  small  cluster  of  black  and 
white  scales;  the  outer  line  fine,  wavy,  black  edged  with  yellow, 
broadly  in  the  male,  also  outwardly  in  the  female. 

Expanse. — Male,  76  mm.;  female,  86  mm. 

Hahitat, — Costa  Rica  and  Venezuela. 

Type.—CtX.  No.  9461,  U.S.N.M. 

AUTOMERIS  MORBSCA,  new  species. 

Male. — Head  and  thorax  dark  brown.  Abdomen  light  reddish.  Pri- 
maries lilacine  brown,  shaded  with  buff  beyond  cell  and  on  outer  mar- 
gin; an  irregular  darker  space  at  end  of  cell,  edged  with  dark  points; 
a  subterminal  dark  line,  inwardly  edged  with  buff,  from  costa  near  apex 
to  inner  margin  near  angle.  Secondaries  light  reddish ,  the  outer  margin 
lilacine  brown,  the  ocellus  large,  gray -brown,  containing  a  black  spot 
irrorated  with  white  and  crossed  by  a  white  line,  broadly  circled  with 
black;  the  outer  line  fine,  black,  slightly  wavy,  inwardly  shaded  with 
yellow,  and  followed  by  a  reddish-brown  shade. 

Ejcpajise. — 78  mm. 

Halntat. — St.  Jean,  French  Guiana. 

Type.—QfLt.  No.  9462,  U.S.N.M. 

AUTOMERIS  PARILIS,  new  species. 

Male. — Head  and  thorax  dark  brown.  Abdomen  reddish.  Prima- 
ries brownish  buff,  the  lines  dark,  medially  edged  with  yellow;  the 
antemedial  slightly  oblique  and  wavy;  a  large  dark  gray  space  at  end 
of  cell,  with  a  few  minute  black  points  on  its  edge;  the  postmedial  from 
costa  at  5  mm.  from  apex;  a  pale  reddish-brown  shade  from  costa  at  two- 
thirds  from  base  to  postmedial  line  at  vein  4;  a  subterminal  yellowish- 
buff  shade  parallel  to  postmedial  from  apex  to  vein  4,  then  forming 
two  outward  curves  to  vein  2;  beyond  this  the  outer  margin  is  paler. 
Secondaries  pale  reddish,  the  outer  margin  buff-gray;  the  ocellus 
grayish  brown,  broadly  circled  with  black  and  containing  a  round 
black  spot  crossed  by  a  white  line;  the  outer  line  black,  slightly  wavy, 
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followed  by  a  violaceous  shade.  Underneath  light  brown;  a  dark 
outer  line;  a  lai'ge  black  spot  on  primaries,  containing  some  gray 
scales;  a  large  white  point  on  secondaries. 

Expanse. — 90  mm. 

Uahit^t. — Cayenne,  French  Guiana. 

A  female  from  Trinidad,  evidently  belonging  to  this  species,  has  the 
primaries  and  outer  margin  of  secondaries  lilacine  brown. 

The  species  is  allied  to  A.  illustris  Walker. 

Jy^.— Cat.  No.  9463,  U.S.N. M. 

AUTOMBRIS  ORODINA,  new  species. 

Head  and  thorax  greenish  buff.  Abdomen  yellow  with  narrow  trans- 
verse black  bands.  Primaries  green-buff,  the  lines  fine,  blackish;  the 
antemedial  straight  from  oosta  at  6  mm.  from  apex;  a  subterminal 
grayish  shade.  Secondaries  yellow,  the  ocellus  red,  circled  with  black 
and  containing  a  pink  center,  followed  by  a  black  band  and  broad 
subterminal  black  band. 

Expanse. — 51  mm. 

Habitat.  — Paraguay . 

This  species  is  very  much  like  A.  orodea  Boisduval,  but  the  outer 
margin  of  primaries  is  quite  straight. 

72^.— Cat.  No.  9464,  U.S.N.M. 

AUTOMERIS  CURVILINEA,  new  species. 

Head  and  thorax  blackish  brown.  Abdomen  above  rufous  brown, 
with  transverse  black  bands;  underneath  dull  brown. 

Male, — Primaries  grayish  brown,  more  distinctly  brown  between 
postmedial  and  subterminal;  antemedial  line  black,  straight;  a  clearer 
brown  space  at  end  of  cell,  with  large  black  spot  above  and  below  it; 
postmedial  fine  black  from  costa  near  apex,  forming  a  deep  inward 
curve  to  inner  margin;  a  dark  brown  subtenninal  shade  nearly 
straight.  Secondaries  rufous  brown;  the  outer  margin  gray-brown: 
the  ocellus  large,  dull  brown,  broadly  circled  with  black,  and  contain- 
ing a  few  black  and  white  scales,  followed  by  a  black  line  and  a  nar- 
row brown  shade. 

Expanse. — 72  mm. 

Habitat. — Rio  Cocolado,  Peru. 

Female  grayer  in  tone;  the  secondaries  dark  gray,  with  a  few  ocher- 
ous  bail's  at  base. 

Expanse. — 115  mm. 

Habitat. — St.  Jean,  French  Guiana. 

Typ€.—QeX.  No.  9465,  U.S.N.M. 
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Genus  PHRICODIA  HUbner. 
PHRICODIA  BAROMA,  new  species. 

Male, — Primaries  brown  buff,  incompletely  shaded  in  blackish,  ter- 
minated in  intravenular  rounded  arcs  at  position  of  subterminal  line; 
a  round  black  discal  dot  faintl}^  outlined  in  gray;  base  red  brown,  lim- 
ited by  an  outwardly  oblique  white  line.  Secondaries  reddish  to  the 
disk,  margin  buff  brown;  basal  hairs  brighter  red;  discal  dot  and 
curved  mesial  line  dark  brown,  followed  by  a  pinkish  space  and  a  broad 
dark-brown  outer  band.  Underneath  the  primaries  have  a  mesial 
whitish  shade  and  dark  subterminal  band,  both  faint;  secondaries 
similarly  marked,  more  distinctly. 

Female, — ^Primaries  with  distinct  inner  and  outer  lines,  dark  brown, 
the  former  angled  subcostally,  edged  on  one  side  with  whitish;  discal 
dot  brown,  faint.  Secondaries  paler  red  than  the  male,  the  bands  dif- 
fused and  moved  nearer  the  outer  margin.  Abdomen  ochraceous 
brown  with  black  segmental  bands  and  long  white  hairs. 

Expanse, — Male,  90  mm.;  female,  115  mm. 

Habitat, — 

Type,—Oikt,  No.  9466,  U.S.N.M. 

The  specimens  were  received  from  Staudinger  as  "  Dirphia  calchas 
StoU." 

Genus  COPAXA  Walker. 

COPAXA  RUFINANS,  new  species. 

Head  brown.  Collar  gray;  thorax  reddish.  Abdomen  light  brown. 
Primaries  costa  gray  for  over  one-half  from  base;  from  base  to  beyond 
cell  the  wing  is  reddish,  darkest  in  cell  and  above  it;  a  curved  black 
antemedial  line  in  cell,  and  an  oblique  black  line  below  it,  angled  on 
submedian;  apical  space  and  at  inner  angle  dull  brown;  some  lilacine 
on  costa  at  apex;  the  outer  line  dark  brown  from  vein  7  near  margin  to 
near  middle  of  inner  margin,  preceded  below  vein  3  by  a  fine  lunular 
dark  line;  outer  margin  broadly  lilacine;  a  fine  hyaline  streak  at  end 
of  cell  edged  with  black  and  yellow.  Secondaries  dull  brown;  a 
straight  black  antemedial  line;  a  spot  at  end  of  cell  as  on  fore  wings; 
a  broad  f)ostmedial  reddish  shade  followed  by  dentate  black  line,  and 
then  by  a  narrow  reddish  shade;  the  outer  margin  shaded  with  reddish. 

Expanse, — 108  mm. 

Habitat, — Orizaba,  Mexico. 

Type.— Cat,  No.  9467,  U.S.N.M. 

COPAXA  MARONA,  new  species. 

Head  dark  brown.  Collar  gray;  thorax  and  abdomen  dark  fawn. 
Wings  grayish  fawn.  Primaries:  costa  gray  to  beyond  middle;  cell 
light  reddish  brown  crossed  by  a  black  line;  an  antemedial  black  line 
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below  cell;  base  of  median  vein  black;  a  black  line  from  costa  to  cell 
spot,  which  is  large,  hyaline,  edged  by  a  geminate  black  line;  a  black 
line  from  vein  7  at  outer  margin  to  beyond  middle  of  inner  margin, 
preceded  below  vein  6  by  a  lunular  black  line;  outer  margin  tinged 
with  gray.  Secondaries:  a  black  antemedial  line;  cell  spot  as  on 
primaries  followed  by  a  narrow  reddish  brown  shade,  and  then  by 
black  streaks  on  the  veins  connected  by  a  fine,  black,  irregular  line; 
a  submarginal  black  line. 

Expanse. — 97  mm. 

Habitat. — St  Jean,  French  Guiana. 

TyjP^.— Cat.  No.  9468,  U.S.N.M. 

CO  PAX  A  LINE  ATA,  new  species. 

Body  pinkish  fawn  color.  Wings  roseate  brown,  irrorated  with 
blackish  strise;  discocellular,  veins  from  cell  and  submedian  dark 
brown;  a  straight  postmedial  brown  line;  a  subterminal  fine  brown 
line;  an  oblique  brown  line  from  costa  near  base  to  middle  of  inner 
margin;  a  whitish  shade  at  apex.  Secondaries  similarly  marked,  the 
veins,  a  straight  mesial  line  and  a  curved  submarginal  line  dark  brown. 

Expanse. — 107  mm. 

Eabitat. — St.  Jean,  French  Guiana. 

7y/>^.— Cat.  No.  9469,  U.S.N.M. 

Genus  HYLESIA  Hubner. 
HYLESIA  TERRANEA,  new  species. 

Female. — Uniformly  dark  brown,  unmarked;  wings  slightly  trans- 
lucent; faint  traces  of  a  darker  discal  mark;  abdomen  with  dark  yellow 
tuftings  at  the  sides. 

Expanse. — 53  mm. 

Habitat. — Petropolis,  Brazil. 

7V/>^.— Cat.  No.  9470,  U.S.N.M. 

Family  LYMANTRIIDiE. 

Genus  CAVIRIA  Walker. 

CAVIRIA  VBSTALIS,  new  species. 

Body  white;  palpi  laterally  streaked  with  black.  Priniaries  white, 
silvery,  but  not  so  brilliant  as  in  C.  regina  Cramer,  with  three  duller 
white  shades  inwardly  oblique  from  costa.  Secondaries  white.  Anten- 
nae pale  straw  color. 

Expanse. — 30  nun. 

Habitat. — St.  Jean,  French  Guiana. 

Type.— C^t.  No.  9471,  U.S.N.M. 

Allied  to  C.  svbstrigosa  Walker. 
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Genus  ELORIA  Walker. 
ELORIA  CUBANA,  new  species. 

Antennae  brownish  yellow;  body  and  wings  white,  thinly  scaled. 
Expanse, — 35  mm. 
Habitat, — Baracoa^  Cuba. 
Type.—C2X.  No.  9472,  U.S.N.M. 

ELORIA  AROENSIS,  new  species. 

Antennae  dark  gray.  Body  and  wings  white.  Primaries:  the  costa 
very  finely  dark  gray;  the  apical  area  smoky  gray.  Underneath  the 
apex  broadly  light  brown. 

Expanse, — 37  mm. 

Habitat, — Aroa,  Venezuela. 

ryjp^.— Cat.  No.  9473,  U.S.N.M. 

ELORIA  SERENA,  new  species. 

Head  and  collar  pale  yellow.  Antennae  dark  grey;  thorax  and  abdo- 
men white.  Legs  streaked  with  black  and  grey;  wings  white.  Pri- 
maries: the  costa  black;  the  fringe  above  vein  4  greyish;  the  apex 
slightly  greyish.  Underneath  the  apex  is  blackish  grey,  the  veins 
darker. 

Expanse, — 37  mm. 

Habitat, — Rockstone,  British  Guiana. 

Type,—C2ii,  No.  9474,  U.S.N.M. 

Allied  to  E,  grandis  Druce. 

Genus  DOA  Neumoegen  and  Dyar. 
DOA  ?  CUBANA,  new  species. 

Body  pale  grey;  antennae  and  legs  darker  grey.  Primaries  whitish, 
thinly  scaled;  a  broad  median  pale  grey  shade;  the  outer  margin  grey; 
a  pale  grey  postmedial  shade  from  vein  5  to  inner  margin;  two  black 
points  at  end  of  cell  followed  from  there  to  costa  by  a  dark  grey  shade, 
widest  on  costa.     Secondaries  pale  smoky  grey. 

Expanse, — 35  mm. 

Habitat, — Matanzas,  Cuba. 

Type,—Q2Lt.  No.  9475,  U.S.N.M. 

Genus  MANTRUDA,  new  genus. 

Antennae  pectinated  on  basal  half,  tip  serrate;  palpi  upturned  to 
middle  of  front;  legs  densely  hairy.  Primaries  rather  squarely  tri- 
angular; vein  5  arising  near  4,  6,  and  7  stalked,  8  absent,  9,  10,  11 
from  cell.  Hind  wings  with  the  costa  with  an  irregular  lobe  outwardly; 
vein  5  near  the  lower  angle  of  cell,  6  and  7  from  a  point,  8  anastomos- 
ing at  base,  bent  out  into  the  costal  lobe. 
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MANTRUDA   ERRATICA,  new  species. 

Thorax  dark  brown;  antennae  strongly  bipectinate,  the  tips  serrate. 
Primaries  dark  brown,  sericeous,  with  faint  traces  of  darker  lines. 
Secondaries  with  the  costal  margin  expanded  in  two  lobes,  the  outer 
one  larger;  a  small  projection  between  veins  6  and  7;  costa  dark  brown; 
disk  white;  inner  and  outer  margins  pale  brown.  Legs  brown,  the 
middle  tibiae  especially  dark.     Abdomen  pale  brown. 

Expanse. — 28  mm. 

RabitaL — Aroa,  Venezuela. 

%>^.— Cat.  No.  8283,  U.S.N.M. 

Genus   PHECADA  Walker. 
PHECADA  JOANNA,  new  species. 

Antennae  bipectinate  to  the  tips,  the  shaft  white,  pectinations  pale 
testaceous.  Primaries  sericeous  sordid  grey;  medial  space  all  over- 
spread with  violaceous  brown  between  the  arcuate  inner  and  crenulate 
outer  lines,  except  about  end  of  cell  and  in  center  of  space  below  and 
above  vein  1;  a  faint  dark  shade  along  margin  above,  terminating 
obliquely  to  apex.  Hind  wing  similar,  the  median  dark  band  narrow 
and  less  distinct.  Below  two  common  dark  crenulate  approximate  lines 
and  faint  discal  dots. 

Expanse, — 50  mm. 

Habitat , — St.  Jean,  French  Guiana. 

JV/)^— Cat.  No.  8284,  U.S.N.M. 

Family  EUPTEROTID^. 

Genus   CARTHARA  Walker. 

CARTHARA  ROSEILINEA,  new  species. 

Primaries  dark  olive  brown,  the  costa  pale  carneous  shaded,  espe- 
pecially  subapically ;  a  violaceous  ray  along  median  vein,  f  u  rcate  on  veins 
3  and  4  to  margin,  inclosing  a  pale  space;  inner  line  pale,  faint;  outer 
line  near  the  margin,  excurved  parallel  to  the  bent  margin,  distinct, 
whitish,  narrow  above,  obscure  below;  a  minute  black  discal  dot;  a 
marginal  violaceous  shade,  obsolete  below.  Secondaries  violaceous 
brown,  paler  on  costa  edge;  outer  line  pale,  dark  within,  bent  in  the 
middle;  blackish  superposed  bars  on  inner  margin.  Collar  dark  brown ; 
body  violaceous  shaded.  Below,  costa  and  inner  margin  broadly  yel- 
lowish carneous;  secondaries  dark  brown;  a  white  discal  dot;  outer 
line  more  distinct  than  above,  white  near  angle,  cutting  a  black  patch, 
which  is  the  continuation  of  a  faint  narrow  black  inner  mesial  line. 

Expanse. — ^32  mm. 

Habitat. — Castro,  Parana,  Brazil. 

Jyp^.— Cat.  No.  8285,  U.S.N.M. 
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CARTHARA   UMBRATA,  new  species. 

3fal^. — Primaries  sordid  ocherous  in  ground  but  overlaid  with  red- 
brown  and  olivaceous.  Base  washed  with  red-brown;  inner  line 
whitish,  lilaceous  shaded,  dentate  on  median  vein,  followed  by  a  broad 
dark-brown  olivaceous  shaded  band;  median  space  of  the  pale  ground 
color,  washed  with  lilaceous  centrally;  outer  line  fine,  pale,  waved  in 
arcs  between  the  veins,  preceded  by  a  broad  dark  band  like  the  inner  one, 
followed  above  vein  4  by  an  olivaceous  brown  band,  incised  on  its  outer 
edge  above  vein  4,  squarely  terminated;  veins  3  to  6  narrowly  light 
yellow;  two  small  superposed  dark  discal  dots;  fringe  dark  red  in  the 
subapical  excavation.  Secondaries  ocherous,  washed  with  dark  red  in 
patches;  mesial  lines  two,  approximate,  parallel,  slightly  flexuous; 
fringe  dark  red;  inner  margin  dark  red  with  brown  and  whitish  bars, 
not  strongly  relieved.  Below  dark  red-brown;  outer  margin  of  pri- 
maries violaceous,  inner  broadly  pale  yellow;  two  dark  wavy  mesial 
lines  on  both  wings;  a  discal  bar  on  secondaries,  the  anal  angle  broadly 
dark  shaded,  the  shade  cut  in  two  pale  arcs  by  the  outer  line. 

Female. — Larger,  less  brightly  colored;  the  outer  of  the  dark  bands 
of  primaries  is  obsolete  l)elow  vein  4,  but  its  edges  persist  as  waved 
dark  lines.     Secondaries  overspread  with  brown. 

Expanse. — Male,  35  mm.,  female,  48  mm. 

Hahitat. — Chiriqui,  Panama. 

Type.—C9Li.  No.  8286,  U.S.N.M. 

Family  DIOPTID^. 

Genus  LAURON  Walker. 

LAURON  ALBIPLAGA,  new  species. 

Black,  with  a  blue  reflection;  patagia  orange  red;  a  large  rounded 
white  subapical  spot  on  primaries,  not  attaining  costa  or  margin.  A 
broad  subventral  white  band  on  abdomen. 

Expanse. — 36  mm. 

Habitat. — Castro,  Parana,  Brazil. 

Type.—C2Lt.  No.  8287,  U.S.N.M. 

Family  NOCTDID^. 

Genus  ERIOPYGA  Guen^e. 

ERIOPYGA  GRISEIRENA,  new  species. 

Antennae  serrate  and  fasiculate.  Primaries  red-brown,  vmous 
shaded,  lighter  in  basal  and  outer  median  spaces;  lines  clouded, 
o})scure,  the  subterminal  the  most  distinct,  twice  arcuate,  limiting  the 
destinctly  darker  terminal  space;  reniform  large,  powdery  whitish 
gray  filled,  dark  below,  obscurely  limited;  other  spots  obsolete.     Hind 
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wings  subpellucid,  veins  dark,  costa,  median  interspaces  and  fringe 
vinous  tinted.  Below  vinous  tinted  outwardly;  an  outer  dark  band 
on  primaries  and  costal  half  of  secondaries. 

Etpanse. — 41  mm. 

Habitat.— 

Type.—CeX.  No.  9516,  U.S.N.M. 

Genus  XYLINISSA  Hampson. 
XYLINISSA  LIGNITIS,  new  species. 

Antennse  moderately  pectinated  on  basal  half,  the  tips  simple. 
Primaries  dark  ashen,  the  median  space  below  stigmata  darkened. 
Orbicular  large,  oblong,  as  large  as  the  reniform,  both  of  the  ground 
color,  indistinctly  outlined  in  black;  lines  obsolete;  a  subterminal  row 
of  short  black  venular  dashes;  terminal  space  narrowly  dark,  limited 
by  a  faint  pale  line  within,  roundedly  incised  at  vein  3;  a  black  spot 
in  submedian  interspace  edging  an  intensification  of  the  subterminal 
line.  Secondaries  white,  subpellucid,  the  veins  black  lined;  fringe 
white. 

Expanse. — 32  mm. 

Habitat. — Bogota,  Colombia. 

Type.— CB,t.  No.  9517,  U.S.N.M. 

Genus  EUDIPNA  Walker. 
EUDIPNA  TEMPLADA,  new  species. 

AntennaB  serrate  and  ciliate.  Primaries  brown-grey,  finely  irrorated 
over  a  lighter  ground,  which  appears  irregularly.  Lines  single,  finely 
waved,  black,  pale  edged  without,  the  black  part  obsolete  below  sub- 
median  vein;  clavifonn  orbicular  and  reniform  concolorous,  narrowly 
dark  outlined,  the  reniform  with  small  white  specks  without;  subter- 
minal line  irregular,  wavy,  broken,  narrowly  pale,  inclining  to  be 
divided  into  spots;  a  diffuse  white  subapical  shade;  a  black  patch 
below  it  between  veins  4  and  5;  a  terminal  black  line  and  venular 
white  points.  Secondaries  blackish  brown  with  white  specks  before 
the  margin  mesially ;  fringe  apically  pale,  spotted  with  brown  mesially ; 
a  terminal  broken  blac»k  line.  Below  light  brownish,  brown  irrorate; 
two  common  dark  brown  mesial  lines  inclosing  the  discal  dots,  those 
of  fore  wings  marked  with  black  on  costa  and  with  four  costo-apical 
white  dots,  of  hind  wing,  widely  excurved  mesially,  the  outer  produced 
crenulate  between  the  veins. 

Expanse. — 40  mm. 

Habitat. — Oaxaca,  Mexico. 

Txfpe.—Q^X.  No.  9518,  U.S.N.M. 

Proc.  N.  M.  vol. 
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Genus  N^^NIA  Stephens. 
NANIA  RANDA,  new  species. 

Grey-brown;  primaries  mottled  and  specked  in  pale  ocherous;  lines 
obsolete,  dotted,  lost  in  the  general  uneven  surface;  orbicular  and 
reniform  traceable,  large,  the  reniform  with  more  conspicuous  pale 
included  dot;  tmnsverse  posterior  line  punctiform,  subterminal  of 
larger  pale  cusps;  a  large  deep  black  irregularly  quadrangular  blotch 
in  median  space  between  vein  1  and  median  and  between  transverse 
anterior  and  posterior  lines.  Secondaries  whitish  at  base,  outer  two- 
fifths  dark  gray  brown,  preceded  by  a  dark  outer  mesial  line;  some 
black  and  white  specks  on  fold  at  vein  2;  fringe  pale  above,  black 
lined  near  angle.  Below  pale,  primaries  largely  dark  powdered;  two 
wavy  outer  lines  and  discal  spots  brown-gray,  the  submarginal  line 
broad. 

Emypanse, — 30  mm. 

Habitat. — ^Trinidad,  British  West  Indies. 

Type.—^o.  9519,  U.S.N.M. 

A  female  from  St.  Jean,  French  Guiana,  has  the  secondaries  all 
dark  and  a  blue  patch  on  inner  margin  near  base. 

N^NIA  SABRELLA,  new  species. 

Warm,  pinkish  brown;  basal  line  geminate,  black,  crenulate,  filled 
by  the  warm  ground  color;  transverse  anterior  and  posterior  lines 
similar,  tending  to  be  broken  into  lunules,  the  black  edge  next  median 
space  heavier  in  both;  median  space  above  vein  1  filled  in  with  smoky 
brown,  relieving  the  large  orbicular  and  reniform,  which  are  of  the 
ground  color,  obscurely  paler  ringed;  a  wavy  black  mesial  line  from 
the  reniform  downward;  a  small  spot  below  orbicular;  terminal  and 
subterminal  spaces  checkered,  the  subterminal  line  irregular  wavy,  of 
the  ground  color;  a  row  of  terminal  black  points  preceded  by  little 
pale  specks.  Hind  wing  blackish  brown;  a  faint  narrow  outer  pale 
line  with  black  speck  above  anal  angle;  fringe  pale  ocherous  pinkish. 
Below  primaries  blackish  except  the  pale  discal  mark  and  two  bands 
near  the  margin.  Secondaries  powdered  black;  inner  line,  discal  dot, 
outer  crenulate  line  and  submarginal  band,  all  black. 

Expanse, — 36  mm. 

Habitat , — Petropolis,  Brazil. 

Typ^.— Cat.  No.  9520,  U.S.N.M. 

Genus  INGURA  Guen^e. 
INGURA  SABULOSA,  new  species. 

Dark  gray-brown,  variegated  with  white;  a  round  luteous  spot  near 
base,  preceded  by  white  specks;  ordinary  lines  black,  fine,  obscured 
in  the  dark  ground;  orbicular  round,  white;  renifonu  a  broad  white 
ring  with  black  center;  a  row  of  costal  white  specks  before  apex;  area 
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of  transverse  posterior  line  black  shaded;  apex  to  middle  of  outer 
margin  white  washed,  the  fringe  black  spotted.  Secondaries  whitish 
brown  at  base,  veins  and  outer  half  blackish  brown,  a  small  white  area 
at  anal  angle;  fringe  black  and  white.  Below  the  costal  white  spots 
are  repeated,  enlarged,  and  there  is  white  at  apex;  secondaries  with 
mesial,  outer  and  submarginal  lines,  the  margin  dark  grey,  the  white 
at  anal  angle  repeated. 

Expanse. — 28  mm. 

Habitat. — SSo  Paulo,  Brazil. 

Type.—Q^t.  No.  9521,  U.S.N.M. 

Genus  MAKAPTA,  ne-w  genus. 

Palpi  upturned,  reaching  above  vertex,  third  joint  three  times  as 
long  as  wide.  Hind  wings  with  vein  5  from  near  the  middle  of  cell, 
weak;  fore  wings  with  the  apex  square,  acute.  Front  smooth, 
rounded;  tibiae  smooth;  eyes  naked;  thorax  with  a  posterior  crest; 
vestiture  hairy. 

MAKAPTA  CARNESCENS,  new  species. 

Primaries  bronzy  reddish,  darker  over  cell  and  margin;  a  conspicu- 
ous white  lunate  discal  mark;  transverse  posterior  line  only  visible, 
though  the  surface  is  slightly  mottled;  this  line  is  regularly  curved, 
even,  dark  brown.  Secondaries  blackish  with  dull  vinous  fringe. 
Below  dark,  vinous  tinted  except  the  disk  of  fore  wings,  which  is 
sericeous  blackish. 

Etparise. — 30  mm. 

Habitat. — Sfio  Paulo,  Brazil. 

Type.—Q9X.  No.  9522,  U.S.N.M. 

Genus  KOHLERA,  new  genus. 

Male  antennae  ciliate;  palpi  upturned  to  middle  of  front,  third  joint 
minute;  proboscis  present;  eyes  naked;  tibiae  without  spines.  Hind 
wings  with  vein  5  weak,  from  below  the  angle  of  discocellulars. 

KOHLERA  NEBULA,  new  species. 

Bronzy  reddish  shining,  lines  in  dark  brown;  transverse  anterior  and 
posterior  lines  even,  geminate,  the  anterior  scarcely  curved,  the  poste- 
rior slightly  excurved  over  cell,  moderately  oblique;  orbicular  and 
reniform  outlined  in  brown  rings;  subterminal  line  of  brown  spots; 
margin  and  fringe  dark.  Secondaries  clear  shining  white,  contrasting. 
Below  primaries  and  costal  edge  of  secondaries  powdered  with  red- 
brown,  inner  two-thirds  of  secondaries  white;  a  common  outer  line  in 
the  powdered  part. 

Expanse. — 32  mm. 

Habitat. — Castro,  Parana,  Brazil. 

Ttwe.—Oit.  No.  9523,  U.S.N.M.  ^  T 
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KOHLERIA  BRUMA,  new  species. 

Slender;  shining  violaceous  brown;  orbicular  and  reniform  neatlj' 
relieved,  paler,  faintly  dark  outlined;  lines  fine,  geminate,  brown,  nar- 
row, not  contrasted,  appearing  as  part  of  a  checkering  of  the  surface; 
subterminal  line  shaded  brown,  distinct,  the  ground  color  darkened  at 
margin.  Secondaries  brown-gray,  shining,  pale  over  disk.  Below 
powdered  in  dark,  without  lines. 

Expanse. — 28  mm. 

Habitat. — Sao  Paulo,  Brazil. 

Type.—Q^t.  No.  9524,  U.S.N.M. 

Genus  PERIGEA  Guen^e. 
PERIGEA  CHARADA,  new  species. 

Lustrous  purplish  brown,  powdery;  lines  obscure,  dark,  geminate, 
paler  filled;  orbicular  and  reniform  paler,  scarcely  outlined,  separated 
by  a  darkening  of  the  ground  color;  subterminal  line  dark  within,  pale 
without,  dislocated  subcostally,  else  nearly  straight;  fringe  interlined 
with  dark.  Secondaries  smoky  brown,  pale  at  base,  fringe  purplish 
with  a  dark  line.  Below  primaries  and  costal  half  of  secondaries  dark 
powdered;  a  common  dark  outer  line  and  fainter  submarginal  one. 

Eopanae. — 30  mm. 

Habitat. — Jalapa,  Mexico. 

Type.—Q»,t.  No.  9525,  U.S.N.M. 

PERIGEA  CENOLA,  new  species. 

Darkly  blackish,  shining;  costa  of  a  lighter  yellowish  shade  broadly 
from  base  to  beyond  transverse  posterior  line,  where  a  reddish  color 
obtains  to  margin,  the  terminal  space  again  blackish.  Lines  obscure, 
punctate  on  the  veins,  the  transverse  posterior  showing  in  the  I'ed 
shade  as  three  rows  of  black  dots;  spots  indicated  by  narrow  black 
lines  with  a  little  paler  filling,  but  scarcely  relieved;  subterminal  line 
reddish,  wavy,  diffused.  Hind  wing  whitish,  smoky  along  the  margin; 
a  black  line  at  base  of  fringe.     Thorax  blackish,  abdomen  pale. 

Expanse, — 30  mm. 

Habitat. — Sao  Paulo,  Brazil. 

Type.—C2Lt.  No.  9526,  U.S.N.M. 

PERIGEA  SECORVA,  new  species. 

Thorax  dark  brown,  its  tufts  lighter,  orbits  and  base  of  patagia  pale. 
Abdomen  pale  gmy  with  dorsal  blackish  spots.  Primaries  pale  gray, 
shaded  with  dark  red-brown  in  median  space  below  the  stigmata  and 
in  marginal  space  below  the  apical  dash;  costa  light  gray,  faintly 
greenish  tinted,  with  many  black  spots  along  the  edge;  lines  obsolete, 
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transverse  anterior  visible  below,  waved;  transverse  posterior  very 
slight.  Reniform  and  orbicular  large,  pale  filled,  each  with  an  imper- 
fect black  line  within  the  edge;  ground  color  ocherous  tinted  below 
the  costa;  subterminal  line  slender,  black,  from  end  of  a  heavy  black 
subapical  dash  straight  to  inner  margin,  followed  by  a  row  of  black 
points,  which  crosses  the  dash  to  costa;  a  row  of  small  terminal  black 
points.  Hind  wings  white;  an  outer  smoky  border  and  small  points 
on  veins  beyond  middle;  fringe  white. 

Etpanse. — 35  mm. 

Habitat, — SSo  Paulo,  Brazil. 

ryi>e.— Cat  No.  9527,  U.S.N.M. 

Genus  NONAGRIA  Hubner. 
NONAGRIA  INFERNA,  new  species. 

Purplish  black;  primaries  powdered  with  violaceous  below  cell; 
ordinary  spots  black,  punctiform,  the  orbicular  a  short  dash  sur- 
rounded by  violaceous  scales,  the  reniform  a  round  dot;  a  black  dash 
between  them  and  a  small  one  following  the  reniform;  lines  lost, 
except  the  subterminal,  which  is  black,  a  little  irregular,  powdery, 
maculate;  a  row  of  terminal  black  dashes.  Hind  wing  creamy  white, 
strongly  contrasted,  gray  powdered  a  little  at  apex.  Abdomen  dark 
brown.  Below  primaries  and  one-third  of  secondaries  smoky  brown, 
the  rest  of  secondaries  creamy  white. 

Expanse. — 28  mm. 

Habitat. — Castro,  Parana,  Brazil. 

Type.— C^t.  No.  9528,  U.S.N.M. 

Genus  HADENA  Schrank. 
HADENA  JONEA,  new  species. 

P^le  gray,  whitish,  overlaid  with  dark  gray  shades.  Thorax  whitish, 
black  speckled,  collar  rufous.  Ordinary  spots  large,  round,  white, 
broadly  olivaceous  filled  and  narrowly  black  outlined;  a  dark  linear 
shade  from  costa  between  them;  a  number  of  dark  costal  dashes;  lines 
obsolete,  the  transverse  posterior  very  far  out,  linear,  black,  dentate, 
the  dentations  pale  filled  without:  a  black  dash  for  claviform,  forming 
a  bar  to  median  shade,  succeeded  by  a  bar  touching  transverse  pos- 
terior line;  subterminal  line  close  to  the  transverse  posterior,  pale, 
faint,  waved,  enclosing  a  black  shade  at  costa.  Hind  wing  white, 
shining,  a  blackish  shade  at  apex  and  diminishingly  along  margin. 

Expanse. — 30  mm. 

Habitat. — Sfio  Paulo,  Brazil. 

Type,—C^i.  No.  9529,  U.S.N.M. 
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Genus  CARBONA,  new  genus. 

Palpi  smoothly  scaled,  upturned,  third  joint  small;  eyes  naked; 
tibiae  nonspinose;  antennas  simple;  vestiture  scale-tipped  hair,  some 
metallic  scales  at  back  of  thorax.  Hind  wings  with  vein  5  weak,  from 
below  the  middle  of  discocellulars. 

CARBONA  OBSCURA,  new  species. 

Brown-black,  inner  area  of  primaries  uniformly  obscured;  filling  of 
basal,  transverse  anterior  and  posterior  lines  shows  on  costal  half  as 
yellowish  lunules,  supplemented  by  yellowish  costal  bars  toward  apex; 
ordinary  spots  tinged  in  burnt  brown,  dark  filled,  obscurely  black 
ringed.  Hind  wing  shining  black -brown.  Below  as  hind  wing  above, 
without  marks. 

Expanse, — 30  mm. 

Habitat. — Petropolis,  Brazil. 

Type.— CKt.  No.  9530,  U.S.N.M. 

Genus  OLIGIA  Hubner. 
OLIGIA  FUSCOMA,  new  species. 

Thorax  variegated  in  clay  color  and  dark  brown.  Primaries  with 
the  costa  straight,  the  wing  narrow;  dark  brown,  slightly  bronzy; 
a  clay  colored  space  at  base  surrounding  the  narrow  dark  subbasal 
line,  projected  on  median  vein;  transverse  anterior  line  of  four  clay 
colored  cusps,  the  lower  one  outwardly  dislocated;  orbicular  and 
reniform  outlined  in  clay  color;  a  broad  costo-apical  clay  colored 
patch  from  which  the  transverse  posterior  line  depends,  excurved 
around  reniform;  subtenninal  line  parallel  to  margin,  defining  the 
lighter  terminal  space.  Secondaries  grey-brown  with  large  dark 
discal  dot. 

Expanse.— 21  mm. 

Habitat. — Sao  Paulo,  Brazil. 

Type.—C9Lt.  No.  9531,  U.S.N.M. 

Genus   SEMIOPHORA    Stephens. 
SEMIOPHORA  BASTULA,  new  species. 

Bronzy  brown;  a  round  white  spot  in  upper  segment  of  reniform 
broken  into  three  specks  by  dark  scales;  orbicular  narrowly  white 
ringed;  ordinary  lines  very  obscure,  black,  punctiform,  geminate,  the 
subtenninal  a  faint  wavy,  pale  shade.     Secondaries  blackish;  discal 
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spot  darker.     Below  dark  powdered;  a  common  dark  outer  line  and 
discal  spots,  that  of  the  secondaries  larger. 

Expanse. — 23  mm. 

IIahit42t. — Castro,  Parana,  Brazil. 

Tf/pe.—CvLi.  No.  9532,  U.S.N.M. 

SEMIOPHORA  PUNCTULA,  new  species. 

As  in  the  preceding  species,  but  without  the  white  spots  in  the  reni- 
form.  This  is  black  filled,  narrowly  pale  ringed,  the  upper  segment 
of  the  ring  white;  circle  of  orbicular  nearly  without  white.  The  color 
is  a  little  less  reddish,  more  faded  than  in  S*  hdstvla.  It  is  perhaps  a 
variety  thereof. 

ExjMznse. — 23  mm. 

Habitat, — Castro,  Parana,  Brazil. 

7](?>^.— Cat.  No.  9533,  U.S.N.M. 

Genus  EUSTROTIA  Hubner. 
EUSTROTIA  GEOGA,  new  species. 

Dark  grey;  apex  a  little  touched  with  white;  a  faint  white  shade 
over  reniform;  lines  single,  black,  transverse  anterior  nearly  straight, 
posterior  gently  excurved  over  cell,  subterminal  finely  dentate,  limit- 
ing a  dark  shade,  which  runs  nearly  to  transverse  posterior  line;  this 
line  reddish  bordered  below  without;  claviform  small,  black  outlined; 
orbicular  and  reniform  obscurely  black  outlined,  pale  filled;  traces  of 
a  median  black  line;  a  row  of  black  terminal  dashes.  Hind  wing  pale 
brownish;  an  outer  punctate  dark  line;  outer  margin  and  fringe  lined 
in  blackish. 

Expanse. — 21  mm. 

/7ai/to^. -^-Guadalajara,  Mexico. 

T]fpe.—C^t.  No.  9534,  U.S.N.M. 

Genus   ISCADIA   Walker. 
ISCADIA  NIGRA,  new  species. 

Blackish  with  a  slight  gray  overcast;  transverse  anterior  line  black, 
slightly  oblique,  nearly  straight,  obscurely  geminate,  the  inner  gemi- 
nation brownish,  the  filling  pale,  but  not  contrasted;  orbicular  circu- 
lar, pale  with  a  brown  center;  reniform  elliptical,  broadly  black 
ringed,  concolorous  filled  with  a  comparatively  small  reniform  black 
center;  an  ashen  space  on  costa  before  it  containing  a  small  black  dash; 
transverse  posterior  line  from  costa  above  reniform,  rounded  outward 
parallel  to  costa,  then  angled  sharply  downward,  dentate  on  the  veins 
to  below  reniform,  where  it  is  retracted  inward  to  touch  the  ring  of 
the  reniform,  and  then  runs  more  obscurely  to  margin;  subterminal 
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line  whitish,  irregularly  dentate.     Hind  wings  pure  translucent  white: 
a  smoky  black  narrow  border  along  outer  margin. 

Expanse. — 34  mm. 

Habitat, — ^Tucuman,  Argentine. 

Type.—Q^X.  No.  9535,  U.S.N.M. 

ISCADIA  DUCKINFIELDIA,  new  species. 

Light  gray  shaded  with  dark;  a  broad  blotch  on  costa  from  trans- 
verse anterior  to  posterior  lines  of  smoky  brown,  edged  with  black 
streaks  below;  lines  as  in  /.  nigra^  rufous  edged,  the  transverse  pos- 
terior continuous  with  the  ring  of  reniform,  which  seems  a  part  of  it, 
broadly  encircling  the  reniform  center;  subterminal  line  with  blackish 
spots  within.  Hind  wing  sordid  white,  with  black  diffused  outei 
edge. 

Expanse. — 36  mm. 

Habitat. — SSo  Paulo,  Bi*azil. 

Ty^.— Cat.  No.  9536,  U.S.N.M. 

ISCADIA  STROCA,  new  species. 

White  with  a  grayish  tint.  Thorax  stained  with  yellowish;  collar 
with  three  black  lines;  patagia  grayish  spotted.  Subbasal  line  dotted; 
transverse  interior  excurved  in  middle,  slightly  waved,  the  space 
between  them  partly  washed  in  red-brown;  black  spots  along  costa, 
heavier  toward  apex;  trace  of  a  ifiesial  line;  a  large,  round,  narrow 
ringlet  for  reniform;  transverse  posterior  line  slender,  black,  wavy  to 
below  reniform,  then  bent  inward  to  nearly  touch .  the  ringlet  and 
strongly  wavy  to  margin;  subterminal  line  a  waved  black  shade,  the 
subterminal  space  shaded  in  red-brown;  a  row  of  terminal  black  dots- 
Hind  wing  white. 

Expanse. — 31  mm. 

Habitat, — Castro,  Parana,  Brazil. 

Ty/?^.— Cat.  No.  9537,  U.S.N.M. 

Genus  T^«NIOCAMPA  Guen^e. 
TANIOCAMPA  NAOLINA,  new  species. 

Bright  red-brown;  lower  half  of  median  space  and  area  about  trans- 
verse posterior  line  washed  with  purplish;  transverse  anterior  line 
obsolete,  it  and  the  subbasal  one  indicated  by  yellowish  lunules  on 
costa;  transverse  posterior  line  slender  black,  deeply  dentate;  subter- 
minal line  light  reddish,  wavy,  diffuse;  orbicular  triangularly  rounded 
on  lower  inner  side,  bright  white  edged,  orange  filled;  reniform  orange, 
with  a  white  dot  above  and  below  within  and  row  of  white  specks 
without;  a  small  white  mark  at  end  of  obsolete  claviform.  Hind  wing- 
brownish,  a  large  dark  discal  spot  and  faint  outer  line;  fringe  pinkish. 
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Below  light  colored;  disoal  spots  large,  pale,  contiusted;  a  dark  trans- 
verse posterior  line;  hind  wing  with  the  discal  spot  and  line  much 
more  distinct  on  the  pale  ground. 

Etpanne. — 30  mm. 

Habitat. — Kio  Janeiro,  Brazil. 

JyjP*?.— Cat.  No.  9538,  U.S.N.M. 

Genus  COPHANTA  Walker. 
COPHANTA  CHRYSARGINEA,  new  species. 

Blackish  brown,  the  fore  wings  with  a  blue  metallic  luster  except  on 
the  space  between  transverse  posterior  line  and  cell;  transverse  ante- 
rior line  narrow,  yellow,  forming  four  arcs;  discal  dot  a  dark,  very 
faint  discoloration;  transverse  posterior  line  indicated  by  a  yellow  dot 
on  costa,  arcuate,  obsolete,  finely  geminate;  three  yellow  dots  on  costa 
beyond;  terminal  space  a  little  lighter  without  lines.  Secondaries  all 
dark  brown-black,  slightly  bronzy.  Below  greyish  black,  discal  dots 
and  outer  line  faintly  traced  by  following  pale  shades. 

Expanse, — 20  mm. 

Habitat. — Sao  Paulo,  Brazil. 

ry/>^.— Cat  No.  9539,  U.S.N.M. 

Genus  PLUSIA  Ochsenheimer. 
PLUSIA  CAUDATA,  new  species. 

Head  and  collar  ocherous  brown,  thoracic  tufts  purplish  black. 
Primaries  deep  purplish  brown  with  a  bronzy  reflection;  basal  space 
variegated  in  clay  color;  transverse  anterior  line  of  this  color,  straight, 
produced  inward  on  subcostal  vein;  sign  a  mark  of  8,  the  outer  seg- 
ment filled  with  yellowish  silver,  the  inner  part  broken,  the  two  seg- 
ments directed  against  median  vein;  transverse  posterior  line  dentate, 
traversing  a  clay -colored  area  from  costa  to  vein  5;  terminal  space 
variegated  with  clay  color;  fringes  of  this  color  with  purplish  strigsB. 
Hind  wing  dark  brown,  lighter  in  cell  to  base;  fringe  pale,  interlined 
with  brown. 

Expanse. — 36  mm. 

Habitat. — Orizaba,  Mexico. 

7y/>^.— Cat.  No.  9540,  U.S.N.M. 

Genus  ACANTHODICA  Schaus. 
ACANTHODICA  PAMELA,  new  species. 

Collar  clay  color  with  brown  margin,  thorax  gray,  abdomen  yel- 
lowish. Primaries  grey,  inner  and  outer  halv  es  clay  colored,  mottled 
in  grey;  transverse  anterior  line  far  out,  straight,  broken  into  slightly 
curved  dashes,  preceded  by  a  black  pat(*h  above  and  below  vein  1; 
orbicular  and  reniform  round,  faintly  defined,  grey;  a  large  circular 
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spot  below  reniform,  ocherous  grey,  faintly  ringed,  darker  centered: 
transverse  posterior  line  far  out,  slightly  curved,  brown  black,  nearly 
continuous,  followed  by  a  dark-grey  narrow  shade;  an  irregular  mot- 
tling for  subterminal  line;  a  rounded  white  apical  blotch.  Secondaries 
pearly  white,  veins  and  margin  narrowly  blackish;  fringe  yellowish. 

Expanse, — 4:3  mm. 

Habitat, — Castro,  Parana,  Brazil. 

Type,—G9Lt.  No.  9541,  U.S.N.M. 

Genus  TRILEUCA  Grote. 
TRILEUCA  OCHRACEA,  new  species. 

Yellowish  claj'^  color,  finely  brown  irrorate,  shading  to  dark  brown 
along  outer  margin;  three  slender  brown  lines,  the  transverse  anterior 
far  from  base,  straight,  bent  on  subcostal  vein;  a  narrow  brown  discal 
lunule;  transverse  posterior  line  produced  in  a  sharp  point  on  vein  6; 
subterminal  line  excurved  over  the  point  of  transverse  posterior  line, 
slightly  angled  on  the  veins,  else  regular  and  even.  Hind  wings  bright 
ocherous,  fringe  brownish.  Below  brown  powdered,  disk  of  fore 
wings  bris^ht  ocher. 

Expanse, — iO  mm. 

Hahitut, — Orizaba,  Mexico. 

Type,—Q,^i,  No.  9542,  U.S.N.M. 

Genus  PHIBROMIA,  ne>Ar  genus. 

Eyes  naked,  large;  palpi  porrect,  about  twice  as  long  as  head,  the 
third  joint  small;  antenna3  simple;  tibiee  nonspinose.  Hind  wings 
with  vein  5  distinct,  curved,  arising  well  above  vein  4, 

PHIBROMIA  NARECTA,  new  species. 

Dark  ocherous,  powdered  with  red;  transverse  anterior  line  narrow, 
brown,  bent  in  an  angle  on  submedian;  orbicular  round,  black,  white 
centered;  reniform  narrow,  lunate,  concolorous,  relieved  by  dark 
scales,  fused  at  both  ends  to  the  transverse  posterior  line,  which  makes 
a  round  excurve  over  it,  is  concolorous  above,  defined  in  a  dark- brown 
shade,  white  and  perpendicular  below.  Subterminal  line  faint,  flexu- 
ous,  defining  the  outer  edge  of  a  broad  dark-brown  shade  band;  termi- 
nal space  brown  powdered;  a  row  of  small  dark  terminal  dots;  fringe 
dark.  Hind  wings  yellowish  white;  a  diffused  dark  outer  line  and  a 
half  mesial  line  on  inner  margin;  a  terminal  row  of  black  specks; 
f ringeJt)rown  spotted. 

Expanse, — 25  mm. 

Ilahitat,  —Castro,  Parana,  Brazil. 

Type,—C^t.  No.  9543,  U.S.N.M. 
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Genus  RHAESENA  Walker. 
RHAESENA  JALAPENA,  new  species. 

Violaceous  clay  color,  overlaid  with  dark  brown  shades;  transverse 
anterior  line  bent  at  right  angles  on  median,  pale  brown  edged  within; 
transverse  posterior  oblique,  straight  from  middle  of  costa  to  outer 
third  of  inner  margin,  pale,  edged  within  by  a  wide  brown  shade  that 
diffuses  nearly  to  transvei'se  anterior  line;  reniform  mark  beyond  this 
line  minute,  but  with  a  curved  brown  line  to  costa  (the  true  trans- 
verse posterior  line),  the  curve  filled  in  by  a  dark  shade;  terminal  area 
brown  shaded,  blackish  at  apex;  subterminal  line  fine,  pale,  obscure. 
Secondaries  blackish.  Below  reddish  irrorate,  disk  of  primaries 
blackish,  a  common  faint  darker  line. 

Etpan^e, — 23  mm. 

Hahitat. — Orizaba,  Mexico. 

7V/>e.— Cat.  No.  9544,  U.S.N.M. 

RHAESENA  NEZEILA,  new  species. 

Pale  violaceous  brownish  with  dark  brown  shades;  basal  half  of  pri- 
maries brown,  shading  darker  before  the  lines,  a  light  submetallic 
reflection  in  basal  space;  transverse  anterior  line  narrow,  brown, 
angled  on  median  and  submedian  veins;  transverse  posterior  straight 
across  wing,  limiting  the  dark  basal  area;  lighter  beyond,  with  sub- 
metallic  violaceous  reflection;  reniform  a  brown  speck  beyond  the 
transverse  posterior  line,  around  which  the  true  posterior  line  makes 
a  broad  outcurve,  slender,  brown,  flexuous;  outer  margin  prominent 
below  the  middle,  the  upper  excavation  with  a  dark  brown  shade 
which  runs  obliquely  inward;  subterminal  line  pale,  submacular,  brown 
edged  within.  Hind  wing  blackish  with  an  elliptical  fovea  in  lower 
part  of  cell  in  the  male.  Below  violaceous  tinted,  brown  speckled, 
outer  margins,  especially  of  hind  wings,  red;  a  common  mesial  line, 
crenulate  on  hind  wings,  which  have  also  a  discal  dot  and  a  faint  sub- 
marginal  line. 

Expanse. — 27  mm. 

Ilahitat. — Jalapa,  Mexico. 

T};pe.— Cat.  No.  9545,  U.S.N.M. 

RHAESENA  RUBROMARGINATA,  new  species. 

Dark  purplish  brown;  fore  wings  with  the  space  to  median  line 
shaded  in  dark  bronzy  brown,  the  transverse  anterior  line  relieved  by 
a  little  pale  shading,  slender,  brown,  angled  on  submedian;  orbFcular 
large,  circular,  paler  filled;  median  line  narrow,  male,  straight  across 
^ing,  limiting  the  dark  area;  reniform  an  obscure  irregular  line; 
transverse  posterior  line  slender,  dark,  roundedly  excurved  over  reni- 
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form,  running  very  close  to  median  line  below;  subterminal  line  rather 
distant  from  the  margin,  narrow,  yellowish,  breaking  into  spots  on 
the  veins  below,  preceded  by  a  dark  bronzy-brown  patch  on  costa  and 
at  margin  and  followed  by  one  obliquely  from  the  costal  patch  to  the 
angle  of  the  outer  margin.  Secondaries  blackish  brown.  Below 
blackish  brown,  apex  of  fore  wings  and  submarginal  area  of  hind 
wings  irrorated  with  bright  red,  of  the  hind  wings  inclosing  a  diffuse 
dark-brown  band;  a  faint  discal  spot. 

Expanse. — 27  mm. 

Habitat, — 

ry/?6^— Cat.  No.  9566,  U.S.N.M. 

Genus  PHIPROSOPUS  Grote. 
PHIPROSOPUS  HYPENOIDES,  new  species. 

Brownish  ocherous,  fore  wings  with  reddish  shades  over  cell  and 
submedian  fold;  transverse  anterior  line  faint,  blackish  on  lower  half 
onlj-;  a  white  point  for  reniform,  below  which  a  narrow  white  line 
runs  straight  to  margin,  blackish  edged  within;  subterminal  line  sinu- 
ate, composed  of  a  row  of  black  blotches.  Hind  wing  pale  ocherous, 
gray  tinted  especially  at  margin.  Below  like  hind  wings  above,  a 
broad  blackish  shade  on  disk  of  fore  wings  to  subterminal  line;  a  com- 
mon slender  extra  mesial  line  and  discal  dots. 

Expanse. — 31  mm. 

Habitat. — SSo  Paulo,  Brazil. 

Type.— Ceit  No.  9546,  U.S.N.M. 

Genus  CASANDRIA  Walker. 
CASANDRIA  CHIRICA,  new  species. 

Light  gray,  slightly  metallic  shining,  inner  area  broadly  shading 
dark;  lines  narrow,  black;  basal  line  arcuate  from  costa  to  base  of 
median  vein;  transverse  anterior  waved,  transverse  posterior  obsolete 
below,  the  upper  segment  distinct,  angled  inward  subcostally;  subter- 
minal line  finely  dentate,  white  above,  dark  and  fainter  below.  Hind 
wing  pellucid  whitish,  veins  and  margin  smoky  gray.  Below,  prima- 
ries with  costa  and  outer  margin  of  secondaries  dark  smoky,  disk 
pellucid. 

Expanse. — 33  mm. 

Habitat. — Jalapa,  Mexico. 

Type.— CB.t.  No.  9547,  U.S.N.M. 

Genus  SCHAZAMA,  new  genus. 

Eyes  naked,  lashed;  palpi  upturned,  slight,  reac\hing  the  middle  of 
the  front;  antennse  appressed  pectinate.  Hind  wings  with  vein  5  dis- 
tinct, arising  above  4,  but  shortly  so.  Abdomen  with  long  furcate 
anal  tuft.     Female  with  single  frenulum. 
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SCHAZAMA  ANGUSTIPENNIS,  new  species. 

Primaries  long,  triangular,  all  the  area  below  the  middle  of  cell 
smooth  and  whitish  as  if  partly  denuded,  evidently  folded  in  rest;  costa 
gray  with  reddish  irrorations;  transverse  anterior  line  black,  fine  on 
costa,  a  dot  on  median  vein,  a  strong  streak  on  inner  margin;  reni- 
form  a  round  black  dot  with  a  pale  ring,  cut  in  two  on  median  fold, 
lower  half  obsolete;  transverse  posterior  line  geminate  on  costa,  a  dot 
on  median  vein  and  inner  margin.  Hind  wings  whitish  subpellucid;  a 
dark  discal  dot,  marginal  edge  and  fringe  grey-black.  Abdomen  with 
a  pair  of  long  terminal  tufts. 

Expanse. — 27  mm. 

Habitat.— ^o  Paulo,  Brazil. 

ry/?^.-Cat.  No.  9548,  U.S.N.M. 

Genus  CORUBIA,  new  genus. 

Eyes  large,  naked;  tongue  small;  palpi  porrect,  the  second  joint 
brush-like  with  scales  above  and  below,  third  joint  slender,  deflexed, 
not  exceeding  the  hair  of  the  second  joint.  Tibise  smoothly  scaled, 
Donspinose.  Hind  wing  with  vein  5  well  developed,  from  the  lower 
third  of  discocellulars. 

CORUBIA  TESTACEA,  new  species. 

Dark  orange  testaceous,  lines  blackish;  transverse  anterior  bent  at 
right  angles  on  median  vein;  orbicular  a  round  dot;  reniform  an 
upright  streak;  transverse  posterior  line  oblique  from  costa  near  apex 
to  outer  third  of  inner  margin,  straight;  no  subterminal.  Hind  wings 
ochraeeous,  blackish  powdered  all  over.  Below  disk  of  fore  wings 
blackish  shaded. 

Expanse.— 2^  mm. 

Habitat. — Castro,  Parana,  Brazil. 

Type.— C^t.  No.  9549,  U.S.N.M. 

Genus  DORYODES  Guen^e. 
DORYODES  ELONGATA,  new  species. 

Fore  wing  lengthily  produced  at  apex,  outer  margin  strongly  oblique. 
Light  pinkish,  finely  and  densely  dark  irrorate;  a  broad  pale  gray 
hand  from  apex  over  cell  nearly  to  base;  another  above  inner  margin; 
a  slender  ray  from  apex  toward  middle  of  margin;  center  of  wing 
slightly  ochraeeous.     Hind  wing  creamy  white. 

Expanse. — 36  mm. 

Habitat.— SSio  Paulo,  Brazil. 

%e.— Cat.  No.  9550,  U.S.N.M. 
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Genus  CAROGA,  new  genus. 

Eyes  large,  naked;  palpi  upturned  to  vertex,  the  third  joint  small, 
second  long  and  pilose;  legs  long,  hind  tibiae  hairy.  Hind  wing  with 
vein  5  distinct,  from  lower  fourth  of  the  discocellulars;  wings  broad, 
ample. 

CAROGA  COSTALIS,  new  species. 

Wings  broad,  smoky  brown,  shining,  uniform;  costa  very  broadly 
whitish  brown  from  base  to  apex;  transverse  posterior  line  dark  brown, 
diffuse,  very  faintly  crossing  the  pale  costal  space;  other  lines  lost;  a 
dark  mark  at  base  and  row  of  terminal  spots.  Hind  wing  unspotted. 
Abdomen  long,  dark  brown.  Below  wings  lighter,  each  with  a  rounded 
blackish  discal  spot. 

Expanse, — 37  mm. 

HcJjitat, — Rio  Janeiro,  Brazil. 

Type.— C^t,  No.  9551,  U.S.N.M. 

Genus  PH^COCHL^ENA  Hubner. 
PH^OCHL^NA  CUPREA,  new  species. 

Dark  brown  with  purplish  luster;  transverse  anterior  and  posterior 
lines  fine,  irregular,  linearly  pale  with  brown  borders  within;  a  round, 
punctiform  yellowish  white  discal  dot;  subterminal  line  waved,  fine, 
like  the  other  lines;  terminal  space  a  shade  paler.  Hind  wing  dark 
brown.     Below  much  lighter,  especially  toward  base. 

Expanse, — 24  mm. 

Habitat , — SSo  Paulo,  Brazil. 

Type,—Oxi,  No.  9552,  U.S.N.M. 

Genus  PALINDIA  Guen^e. 
PALINDIA  ARGBNTILINEA,  new  species. 

Bright gi-ass  green;  costa  narrowly  ocherous  with  little  black  streaks; 
transverse  anterior,  median  and  posterior  lines  all  oblique,  subpamllel, 
rather  closely  placed,  pale  brown,  pale  silvery  edged  without;  a  brown 
patch  on  transverse  anterior  line  in  submedian  fold;  a  straight  terminal 
silver  line.  Hind  wing  whitish  on  costa,  else  green,  the  terminal  silver 
line  expanded  at  the  angle  in  the  margin  before  a  round  blackish  patch 
with  pale  edge.     Below  silky  white,  green  tinged,  fringes  black. 

Expanse, — 35  nmi. 

Hdbttat, — Rio  Janeiro,  Brazil. 

Type.—Q^Li.  No.  9553,  U.S.N.M. 
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Genus  GONODONTA  Hubner. 
GONODONTA  MARMORATA,  new  species. 

Body  blackish  brown,  patagia  blackish  tipped,  collar  grey  irrorate; 
primaries  dark  brown  in  median  and  submedian  spaces,  pale  clay  color 
terminally;  basal  space  confused  with  brown,  purplish  and  clay  color 
shades,  the  line  lost;  transverse  anterior  and  posterior  lines  limit  the 
dark  median  space,  but  are  themselves  indistinct,  though  traceable, 
black,  strongly  wav}-;  reniform  paler  than  the  ground,  constricted, 
narrowly  dark  centered;  a  slender  black  line  before  the  subterminal, 
wavy,  preceded  by  a  small  white  space  on  costa  and  joined  to  the  dark 
median  space  centrally  by  bluish  black;  terminal  space  mottled  in 
brown  and  purplish  on  a  pale  ground,  the  subterminal  line  wavy,  dark, 
linear;  termenand  fringe  dark.  Secondaries  brown-black,  disk  broadly 
orange  yellow  from  costa  over  median  nervules.  Below  blackish  brown, 
primaries  with  a  spot  at  base  and  termen  lighter,  secondaries  with  the 
yellow  mark  enlarged  over  costa  to  base. 

Expanse. — 4:8  mm. 

UdbitaL — Coatepec,  Mexico. 

7yjp&— Cat.  No.  9554,  U.S.N.M. 

Genus  HOMOPYRALIS  Grote. 
HOMOPYRALIS  PICTA,  new  species. 

Head,  thorax,  and  bases  of  both  wings  light  cream  colored,  the  outer 
parts  of  wings  densely  shaded  in  with  dark  brown  and  purplish;  reni- 
form, a  dark  bar  in  a  small  light  space;  transverse,  anterior,  and  poste- 
rior lines  obscure  in  the  dark  area,  narrow,  blackish,  wavy;  subtermi- 
nal similar,  but  more  decidedly  wavy,  and  followed  by  a  small  light 
space;  a  round  dark  blotch  on  middle  of  outer  margin;  fringe  spotted. 
Secondaries  with  two  median  dark  lines,  the  outer  twice  strongly  den- 
tate, the  area  between  powdery  brown;  discal  dot  rounded,  black; 
submarginal  line  faint,  wavy,  preceded  by  brown  blotches;  a  crenulate 
line  at  base  of  fringe,  which  is  spotted.  Below  pale,  shaded  and  pep- 
pered with  brown,  without  any  contrasting  pale  basal  space;  a  common 
outer  and  inner  wavy  lines  and  discal  spots,  the  lines  indistinctly 
doubled. 

Expanse. — 22  mm. 

Ilahltat. — Jalapa,  Mexico. 

Type.--Cat.  No.  9555,  U.S.N.M. 

HOMOPYRALIS  PANDAMA,  new  species. 

Pale  ocherous,  dark  olivaceous,  tinged  and  with  patches  of  slightly 
bronzy  reddish  on  disks  and  submedian  fold  of  both  wings;  primaries 
with  a  broad  brown-black  subbasal  band;  orbicular  a  round  dot;  two 


Digitized  by  VjOOQIC 


112  PROCEEDINGS  OF  THE  NA  TIONAL  MUSEUM.  vol.  xxx. 

median  lines,  wavy,  the  outer  somewhat  broken  and  absorbing  the 
small  reniform  dot;  transverse  posterior  line  wavy,  broken;  subter- 
minal  near  the  margin,  waved,  broken  below,  broad,  touching  at  middle 
of  margin  a  large  dark  spot  in  the  fringe;  a  row  of  terminal  black 
spots.  Secondaries  with  two  mesial  lines,  coarsely  waved,  inclosing  the 
small  discal  dot,  from  which  a  faint  shade  runs  to  the  inner  margin; 
terminal  space  distinctly  olivaceous,  with  a  broken  blotchy  submar- 
ginal  line;  a  crenulate  terminal  line;  a  dark  spot  in  fringe  in  cx^nter  of 
margin.  Below  two  common  lines  and  discal  dots,  the  margins  broadly 
blotched  in  blackish  brown. 

Expanse* — 25  mm. 

Habitat, — Aroa,  Venezuela. 

Type.—C9X.  No.  9556,  U.S.N.M. 

Genus  MATIGRAMMA  Grote. 
MATIGRAMMA  PAMELA,  new  species. 

Pale,  testaceous,  the  wings  shaded  with  red-brown  outwardly; 
primaries  with  a  very  broad  blackish  shaded  subbasal  band,  which  is 
constricted  into  three  segments,  the  central  one  gray  with  a  black 
central  dash,  the  lower  one  pale;  a  minute  punctiform  orbicular;  an 
oblique  black  dash  on  costa,  succeeded  below  median  vein  by  a  brown 
line,  angled  on  submedian;  reniform  a  linear  brown  curved  mark,  with 
a  faint  brown  line  below  it;  transverse  posterior  line  wavy,  brown, 
followed  on  costa  by  a  large  oblique  black  bar;  subterminal  line  limit- 
ing the  dark-brown  marginal  space,  produced  inward  opposite  cell;  a 
darker  brown  shade  at  middle  of  margin.  Secondaries  with  inner  line 
faint;  discal  dot  a  longitudinal  dash,  furcate  toward  base  of  wing;  outer 
line  irregular,  excurved  over  discal  dash,  slender,  brown;  terminal 
space  more  strongly  shaded  in  red-brown,  cut  by  a  diflFused  pale  line; 
a  crenulate  terminal  brown  line.  Below  with  common  outer  and  inner 
lines  and  discal  spots,  the  lines  on  primaries  obscured  by  brown  pow- 
derings  and  with  three  black  costal  bars;  on  secondaries  the  outer  line 
crenulate  and  excurved  over  discal  dot,  which  is  elongate,  but  not  so 
sharply  as  above. 

Expanse. — 34  mm. 

Habitat, — 

ryjP<3.— Cat.  No.  9557,  U.S.N.M. 

Genus  AMPHIGONIA  Guen^e. 
AMPHIGONIA  BRUNNEA,  new  species. 

Brown;  basal  space  of  primaries  dark  chocolate  brown,  with  irregular 
lighter  markings;  lines  and  spots  obsolete,  the  orbicular  traceable  close 
to  base  as  a  blackish  ring;  color  shades  darker  outwardly,  the  submar- 
ginal  line  faint,  yellowish,  bent  at  an  angle  opposite  the  projection  of 
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outer  margin;  a  row  of  small  yellow  cusps  before  margin.  Seconda- 
ries with  the  subterminal  area  strongly  empurpled,  limited  within  by 
a  straight  lilaceous  geminate  line,  which  is  produced  inward  in  little 
rays  on  the  veins;  a  bronzy  blotch  in  the  purple  area  near  middle;  a 
subterminal  row  of  yellow  cusps  as  on  primaries;  the  margin  crenulate 
and  produced  in  the  middle.  Below  brown,  a  common  mesial  dark 
line  and  outer  waved  ci'enulate  yellowish  one  on  fore  wings  excurved 
over  cell;  margins  irregularly  washed  in  whitish,  the  subterminal 
cusps  repeated,  but  less  definitely;  on  primaries  orbicular  whitish, 
reniform,  of  four  dark  dots  and  a  pale  one  in  a  bluish  area;  on  second 
aries  discal  dot  dark.  Hind  legs  with  the  tibije  very  broadly  haired, 
a  white  spot  at  the  knees. 

Etpan^e,  —42  mm. 

IlahiUit. — Aroa,  Venezuela. 

%>^.— Cat.  No.  9558,  U.S.N.M. 

Genus  PETEROMA,  new  genus. 

Eyes  large,  naked;  palpi  upturned  to  vertex,  third  joint  small;  tibiaB 
enlarged,  the  spurs  normal.  Wings  broad  and  similarly  colored  as  in 
lLnitopti<ra;  hind  wing  with  vein  5  distinct,  from  near  lower  angle  of 
cell. 

PETEROMA   LIGNEA,  new  species. 

Pale  pinkish  gray,  a  transverse  black  line  on  edge  of  collar  and  faint 
one  in  middle  of  thomx;  abdomen  with  a  white  band  at  extreme  base, 
first  segment  dark  brown,  second  with  a  black  posterior  band,  the  others 
faintly  banded.  Pnmaries  with  outer  half  dark  brown;  a  small  black 
bar  at  base;  transverse  anterior  line  slender,  angled  on  costa  and 
median,  followed  by  a  heavy  oblique  black  band  from  median  to  inner 
margin  near  base:  orbicular  a  round  dot;  the  pale  basal  space  runs 
eostally  nearly  to  apex,  but  the  rest  of  the  wing  is  dark,  contain- 
ing geminate  median  and  transverse  posterior  lines,  close  together, 
wavy,  becoming  very  faint  where  they  cross  the  pale  costal  space; 
submarginal  line  wavy,  pale,  dark  edged  within;  a  crenulate  black 
marginal  line;  fringe  pale  at  base,  brown  outwardly.  Secondaries 
lightly  shaded  with  brown,  median  band  double,  straight,  broad,  fol- 
lowed by  a  fainter,  more  wav}'  band;  outer  band  triplicate,  two  nar- 
row crenulate  lines  and  a  broad  dark  brown  one;  a  submarginal  shaded 
Iwind:  termen  and  fringe  as  on  fore  wings.  Below  the  wings  are  pale, 
brown  peppered;  a  dark  submarginal  shade  on  both;  discal  dots  and 
common  inner,  median,  and  outer  lines,  narrow,  crenulate,  broken. 

Rrparise. — 42  mm. 

Habitat. — Aroa,  Venezuela. 

%>^.— Cat.  No.  9559,  U.S.N.M. 
Proc  N.  M.  vol.  XXX— 06 S 
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Genus   CAPNODES   Guen^e.- 
CAPNODES   VIRGINIA,  new  species. 

Pallid  testHceous,  minutely  brown  speckled:  tmn.sverse  anterior  line 
slender,  brown,  coarsely  wavy,  with  a  brown  blotch  on  costa;  orbicu- 
lar a  dot;  renifomi  a  broken  dot,  broadly  ringed  in  powdery  brown, 
the  space  partly  tilled  in  rusty  brown;  transverse  posterior  line 
excurved  over  reniforn),  dotted,  not  waved;  subterminal  crenulate, 
geminate,  paler  filled;  a  terminal  row  of  brown  dots.  Secondaries 
with  a  faint  pale  space  for  discal  dot;  mesial  line  dotted:  submarginal 
line  and  termen  as  on  fore  wings.  Below  with  dotted  mesial  and  sub- 
marginal  lines  and  slight  discal  dots. 

KrjHtnj<e, — 27  mm. 

Ilahitat, — SSo  Paulo,  Brazil. 

TyjHf.—C^i.  No.  9560,  U.S.N.M. 

Genus   TRIOMMATODES   Warren. 
TRIOMMATODES    ANGULATA,  new  species. 

Antenna?  *i-ather  lengthily  pectinate;  fore  wings  with  the  outer 
margin  angled.  Dark  purplish  brown,  largely  lilaceous  shaded,  espe- 
cially over  disk  to  inner  margin  and  along  outer  margin  below  apex; 
base  and  costa  dark;  lines  dark,  wavy,  slender,  obscure:  a  lilaceous 
line  cuts  the  dark  basal  color,  the  stigmata  are  very  faintly  outlined 
by  the  pale  shading,  and  the  transverse  posterior  is  followed  b^^  lila- 
ceous points:  a  subterminal  row  of  lilaceous  cusps  and  two  rows  of 
alternating  terminal  dots;  hind  wings  dark  with  only  discal  dot,  median 
row  of  points  and  crenulate  marginal  line  lilaceous.  Below  the  body 
and  abdomen  are  pale  whitish,  the  color  spreading  over  base  of  sec- 
ondaries: wings  else  bluish  grey,  the  primaries  with  very  faint  lines, 
the  secondaries  with  two  dark  wavy  mesial  lines,  relieved  on  the  whitish 
ground. 

Kt-patiini, — 35  nmi. 

HahltaL — St.  Jean.  French  (juiana. 

Tijjn. -Vfii,  No.  9561,  U.S.N.M. 

Genus  BENDIS    Hubner. 
BENDIS   MASCARA,  new  species. 

Brown,  terminal  spaces  of  both  wings  lighter;  a  black-brown  Iwnd 
at  base  of  abdomen;  transverse  anterior  line  black-brown,  broad,  l)ent 
at  right  angles  on  median,  broken  in  cell,  reaching  inner  margin  near 
lwi.se:  transverse  posterior  visible  on  costa  and  for  a  little  way,  narrow, 
faint,  brown,  edged  with  pale:  four  pale  costal  dashes  beyond:  subter- 
minal line  strongly  excurved  at  middle  of  margin,  almost  touching  the 
marginal  angle:  a  broad  brown-black  shade  diffusing  within:  a  white 
discal  point.     Hind  wing^  with  a  similar  submedian  band,  diffusing  to 
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center  of  wing,  cut  by  a  geuiiittte  p^le  lilar«eiCKi>  shade  liiK*  whirh,  iK*ar 
middle  of  wing,  comes  to  limit  the  datt  >hade  outwardly  to  anaJ  angle; 
a  white  di^^cal  speck.  Below  grey-hrown,  margin  with  pale  t<esteceoQt« 
patches  above  angle  and  at  tomu>  of  fore  wing,  at  apex  of  hind  wing; 
faint  crenulated  dark  outer  line,  edged  narrowly  with  testaceous  white 
discal  dot*i  as  above. 

Ktpanftr. — 33  mm. 

HahlUit. — Ca8tro,  Parana.  BraziL 

7V/>e?,— Cat  No.  9562,  U.S.X.M. 

BBNDIS   THARA,  new  specks. 

Dark  brown:  base  of  fore  wings  darkly  blackish,  >harply  limited;  a 
lender  pale,  wavy,  ^le^ial  line;  t^an^^-e^s*e  posteri<»r  roundedly  ex- 
curved,  parallel  to  margin,  pale,  edged  within  by  a  dark  brown  shade; 
i^abterminal  space  darkly  blackish  brown^  Uuish  shaded  on  costa;  ter- 
minal space  of  brown  color;  terminal  dots  &int.  Hind  wing  with  the 
^ubterminal  dark  shade  very  faintly  repeated,  it>  inner  line  punctiform, 
brown;  subterminal  line  crenulate,  obscure^  a  pale  mesial  line,  dark 
edged  basally.  Below  fore  wings  with  whitish  di«<cal  dot  and  macular 
outer  line,  terminal  space  lighter:  hind  wings  similar,  a  submacular 
pale  mesial  line  added. 

Expanse. — 32  mm. 

Habitat. — Petropolis,  Brazil. 

Type.-CiX.  No.  95H3,  U.S.X.M. 

Genus  CHAMINA   Hiibner. 
CHAMINA.  CHORIA  new  q>ecics. 

Light  brown,  darker  along  costa.  powdered  with  liiaceous  in  ba^ 
and  median  spaces;  transverse  line,  median  shade  and  posterior  line 
darker,  obscure  diffused;  orbicular  a  small  dark  dot;  reniform  narrow, 
constricted,  a  dark  ring  filled  and  surrounded  by  liiaceous  powdering 
which  also  follows  the  transverse  posterior  line  narrowly;  next  a  dark 
shade,  then  a  pale  space;  subterminal  line  near  margin,  obsolete, 
represented  by  scattered  dark  points  on  the  veins.  Hind  wing  with 
mesial  punctiform  dark  line  edged  by  liiaceous;  an  outer  row  of  black 
points. 

Etpan^, — 87  mm. 

Hahltnt.—^o  Paulo,  Brazil. 

7y/M.-Cat.  No.  9564,  U.S.N.M. 

Genus  ORTHOGRAMMA  Guen^e. 
ORTHOGRAMMA  FEROOIA,  new  species. 

Testaceous  brown,  terminal  area  darker  as  also  head  and  thorax; 
transverse  anterior  lines  slightly  arcuate,  geminate,  light  red  tipped; 
orbicular  and   reniform   large,    brown   filled,  brokenly   dark  brown 
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ringed;  transverse  posterior  line  with  a  faint  pale  branch  from  costa, 
touching  a  blackish  apical  shade  dash,  forming  a  straight,  geminate, 
light-red-tilled  band  from  apex  across  both  wings  to  above  anal  angle 
of  secondaries:  space  beyond  darker  brown,  faintly  cloudy  irroiuted; 
a  submarginal  row  of  points  on  both  wings,  white,  black  within; 
a  blackish  discal  dot  on  hind  wings.  Below  testaceous,  blackish  irro- 
rate;  orbicular  punctif  6  rm,  reniform  lunate,  dusky;  transverse  posterior 
line  normally  shaped;  outer  dots  as  above.  Hind  wing  with  double 
discal  dot,  outer  line  and  outer  dots. 

Expanse, — 42  mm. 

Habitat, — Sao  Paulo,  Brazil. 

Type,—C2it,  No.  9565,  U.S.N.M. 

ORTHOGRAMMA  HERMESIA,  new  species. 

Red  brown,  antennal  serrations,  a  line  between  antenna?  and  extreme 
tips  of  palpi  white.  Primaries  with  a  narrow  straight  brown  outer 
line  from  apex  to  middle  of  inner  margin  follow  by  minute  yellowish 
specks  on  the  veins;  transverse  anterior  line  obscure,  of  two  large 
arcs;  reniform  and  orbicular  large,  of  the  groundcolor,  faintly  defined 
by  a  darkening  of  the  shade  along  costa;  submarginal  line  blackish, 
twice  broadl}'  waved,  narrow,  diffused,  broken  into  spots.  Second- 
aries with  a  straight  mesial  line  continuing  the  one  on  fore  wings;  a  row 
of  nearly  obsolete  black  dotssubmarginally.  Below  lighter  over  ba.se 
and  disk  of  secondaries;  a  common  mesial  brown  line  and  discal  dots. 

Expanse. — 42  mm. 

Habitat, — S^o  Paulo,  Brazil. 

Type,—C9X,  No.  9576,  U.S.N.M. 

Genus   COENIPETA  Hiibner. 
COENIPETA  GLAUCOIDES,  new  species. 

Fore  wings  very  darK  purplish  brown,  mottled  all  over  with  little 
patches  of  submetallic  greenish  blue  scales,  strongest  in  a  powdering 
about  the  obsolete  reniform  mark;  lines  pale,  not  well  indicated,  con- 
fused by  the  patches;  anterior  wavy,  nearly  straight;  median  similar, 
faint  centrally;  posterior  slender,  zigzag  wavy,  retreating  below  cell 
under  the  reniform,  not  excurved  subterminal  ver}^  faint;  a  row  of 
slightly  darker  large  blotches  just  before  the  margin.  Secondaries 
shining  bronzy  dark  brown,  scarcely  an}^  trace  of  lines  except  just  at 
the  margin  where  are  intravenular  black  spots,  except  at  costa  and  anal 
angle,  each  preceded  by  a  dull  yellowish  dash  and  very  faintly  en- 
circled. Below  lighter  brown,  nearly  immaculate;  the  light  yellowish 
inceptions  of  the  transverse  lines  on  (rostii  are  repeated,  the  secondaries 
have  a  darker  straight  median  line  and  a  light  mottling  on  the  margin. 
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ExpauMc. — 41  mm. 

Habitut — Cavalle  Cocho,  Amazones^  Peru,  May,  July,  1884  (M.  de 
Mathan). 
7y/>^.— Cat.  No.  9567,  U.S.N.M. 

COENIPETA  LAURENA,  new  species. 

Fore  wings  very  dark  purplish  brown,  irrorate  with  lilaceous  scales, 
which  form  a  more  distinct  tract  along  median  vein  and  vein  2  to 
margin,  at  inception  of  transverse  posterior  line  on  costa  and  in  the 
terminal  space  apically;  lines  pale,  not  well  indicated,  confused  by 
the  powdering;  a  row  of  yellowish  bars  along  the  costa;  transverse 
anterior  line  oblique,  wavy,  double,  the  outer  gemination  marked  by 
a  blue  bar  in  submedian  interspace;  median  line  dark  below  its  incep- 
tion on  costa,  indicated  by  the  absence  of  the  light  powdering,  coarsely 
waved;  transverse  posterior  dark  with  light  edges,  doubled  without 
by  a  more  diffuse  light  lilaceous  line  which  is  lost  below  in  the  general 
light  powdering,  waved,  arcuate  to  reniform,  thence  coarsely  waved  to 
inner  margin;  reniform  large,  oblique,  an  oblique  yellowish  dash 
ringed  by  a  pale  line  that  becomes  white  on  the  outer  segment;  sub- 
terminal  line  finely  wavy,  starting  near  the  costa  but  becoming  remote 
from  the  margin  below,  pale  above  with  dark  edging  but  below 
appearing  as  a  dark  zigzag  lined  by  the  lilaceous  scales  and  somewhat 
cupreous  tint  of  the  ground  color;  a  row  of  dark  lunules  near  the 
margin.  Secondaries  shining  bronzy  dark  brown,  two  mesial  and  a 
submarginal  lighter  wavy  lines  most  distinct  centrally;  a  row  of  dark 
lunules  close  to  margin  preceded  and  followed  by  reddish  ochreous, 
cut  by  little  blue  dashes  at  veins  2,  5,  and  6;  fringe  dark  with  a  yellow- 
ish patch  at  the  marginal  incision  between  veins  5  and  6.  Below 
lighter  brown,  inner  area  of  fore  wings  pale  ocherous  shaded;  pri- 
^ricH  with  light  spottings  on  costa,  a  light  bar  for  reniform,  a  cren- 
ulate  outer  line  and  very  light  ocherous  marginal  patches  except 
between  veins  3  and  4,  tm versed  by  brown  lunules  near  the  margin; 
^secondaries  with  three  crenulate  mesial  lines,  discal  dot  a  dark  ringlet; 
a  white  pupil  followed  by  a  black  spot  at  margin  between  veins  6  and 
1  and  a  very  light  ocherous  marginal  line  near  anal  angle  and  between 
veins  4  and  6. 

EtpiiiiHe. — 44  mm. 

Habitat.— ^i.  Jean,  French  Guiana. 

rvyM.-Cat.  No.  95(58,  U.S.N.M. 

COENIPETA  MEDALBA,  new  species. 

Primaries  more  pointed  trigonate  than  in  the  two  preceding.  Dark 
purplish  brown,  all  the  base  of  wing  to  transveive  posterior  line  over- 
washed  with  white;  subbasal,  geminate  transverse  anterior  and  gem- 
inate median  lines  show  dark  on  the  white  ground,  coarsely  wavy;  a 
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black  shade  obtains  along  inner  margin  near  base;  transverse  iK)sterior 
line  with  a  large  white  dash  on  costa,  below  darker  than  the  dark  ground 
of  outer  space,  broad,  nearly  straight,  space  from  it  over  renifonn  area 
only  a  little  washed  in  white,  the  renifomi  showing  an  oblique  dark 
line  without  traceable  ringlet;  a  faint  crenulate  dark  shade  paralleling 
the  posterior  line;  subterminal  light  without,  dark  within,  dentate- 
creniilate,  subparallel  to  margin;  fringe  dark,  irregularly  marked  in 
whitish.  Secondaries  blackish,  shining,  a  diffused  subcrenulate  outer 
line  centrally,  approaching  anal  angle  at  inner  termination;  fringe 
white,  blackish  at  anal  angle  and  between  veins  8  and  4  with  three 
little  marginal  pale  lunules  centrally.  Below  blackish,  bases  of  wings 
shaded  with  pale  ocherous  scales,  on  the  hind  wings  covering  all  but  a 
broad  marginal  band;  a  median  and  an  outer  dark  line  on  fore  wings, 
the  latter  broadly  white  edged  on  costal  half;  secondaries  with  two 
mesial  dark  lines  and  a  faint  discal  spot;  fringes  as  above. 

Expanse, — 39  mm. 

JTabifat. — Castro,  Parana,  Brazil. 

Type,— Cat  No.  9569,  U.S.N.M. 

COENIPETA  UMBRATA,  new  species. 

Primaries  slightly  more  pointed  than  in  C.  iftedalba.  Basal-  half 
similarly  washed  with  white,  but  more  lilaceous  and  less  solid;  tran^^- 
verse  anterior  line  blackish,  distinct,  zig  zag,  the  others  obscured;  a 
rounded  discal  lunule,  joining  a  broad  outer  deep  brown-black  shade 
in  the  transverse  posterior  position  which  diffuses  to  the  subterminal 
line;  this  is  very  near  the  margin,  dentate,  pale;  marginal  space  with 
cloudy  blotches;  fringe  spotted  in  pale  and  cloudy.  Secondaries 
brown-black,  lighter  brownish  basally,  an  outer  median  curved  dull 
yellow  band  centrally,  broken  on  submedian  fold,  repeated  in  anal 
angle;  anal  angle  lobed  with  an  excavation  above;  fringe  ocher, 
irregularly  black  checkered;  a  marginal  ocher  spot  above  the  excava- 
tion, preceded  by  a  tine  line,  the  excavation  similarly  edged.  Below 
prunaries  grey,  shading  light  at  base,  contrasting  pale  ocher  below 
vein  1;  black  marks  on  costa,  from  one  of  which  a  shade  runs  to  the 
pale  linear  reniform;  out^r  line  dark,  excurved,  pale  edged  near  costa; 
secondaries  pale  ocherous  except  a  large  black  blotch  on  middle  of 
margin;  two  black  geminate  mesial  lines  and  black-edged  discal  dot:  % 
brighter  ocher  shade  about  submedian  fold;  a  light  patch  at  apex. 

E.rpanse, — 41  mm. 

JIahitat. — Cayenne,  French  Guiana. 

%>.>.  -Cat.  No.  9625,  U.S.N.M. 

COENIPETA  MUSA,  new  species. 

Primaries  purplish  brown,  a  little  lighter  centrally;  transverse 
anterior  and  posterior  lines  broad,  black,  slightly  crenulate,  the  ante- 
rior geminate:  renifonn  <^>f  two  broad  lines,  narrowlv  continued  to 
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i-osia;  subterminal  line  near  the  mar^n,  pale,  faint,  dentate,  indorsed 
in  a  darker  shade;  a  small  whitish  patch  at  inception  of  posterior  line 
on  costa.  Secondaries  with  a  large  incision  aliove  anal  angle,  brown- 
black,  lighter  at  base,  outer  curved  central  line  dull  ocherous,  dif- 
fused, curved  toward  incision;  light  superposed  bars  on  inner  margin; 
a  double  marginal  light  shade;  fringe  light,  faintly  darker  shaded. 
Below  light  grayish;  a  dark  median  line  on  fore  wing  crossing  the 
reaiform  bars;  dark  posterior  line,  with  a  white  outer  edge  at  costa; 
secondaries  with  a  dark  marginal  shade,  two  crenulate  medial  linen 
and  discal  dot;  a  marginal  light  shade,  becoming  white  at  apex. 

Erpanxe. — 30  mm. 

Habitat. — St.  Jean,  French  Guiana. 

Typt.—i:^t.  No.  9570,  T.S.X.M. 

COENIPETA  SUBOCELLATA,  new  species. 

Fore  wings  dark  purplish  brown,  the  lines  dark,  nearly  obscured, 
the  subterminal  relieved  by  an  outward  paler  shading,  excurved  sub- 
apically  and  mesially;  a  round  black  patch  at  apex,  with  a  small  white 
pupil  inwardly.  Hind  wings  blackish  brown,  two  mesial  darker  lines 
and  a  submarginal  shade  followed  b}'  a  dilution  of  the  color;  a  row  of 
marginal  white  specks  centrally;  a  narrow  yellowish  line  at  base  of 
fringe.  Below  more  grayish,  costal  marks  and  lines  of  more  wings 
lightened  in  ocherous  shades,  the  apical  ocellus  repeated,  more  dis- 
tinct,  preceded  by  a  yellowish  arc;  secondaries  washed  in  pale  at  base, 
relieving  a  discal  mark  of  two  arcs,  a  geminate  mesial  and  single 
outer  line;  a  submarginal  light  shade,  inclosing  a  black  ocellus  at 
apex,  which  has  a  white  pupil  and  is  cut  by  two  yellowish  dashes;  a 
narrow  yellow  line  at  base  of  fringes  of  l>oth  wings. 

Ej-jpanne. — Al  nmi. 

Hahitat. — Rockstone,  British  Guiana. 

7V/>^.-Cat.  No.  9571,  U.S.N.M. 

COENIPETA  SUBVARIA,  new  species. 

Primaries  dark  red-brown  and  blackish  purple;  the  purple  color 
tills  the  anal  space,  lower  half  of  median  space,  area  from  reniform  to 
subterminal  and  over  this  line  centrally  to  margin;  lines  wavy,  black, 
obscured  in  the  dark  color,  the  reniform  a  narrow  black  constricted  ring 
in  a  creamy  ground  that  obtains  to  costa  and  in  irregular  patches  about 
j^ubmedian  fold  outwardly;  a  row  of  black  dashes  near  margin,  the 
apical  one  largest.  Secondaries  blackish,  mesial  and  outer  lines  faint, 
dark,  wavy,  narrowly  lighter  edged  without;  a  row  of  round  black 
nmrginal  spots  in  a  slightly  bronzy  reddish  field,  faintly  encircled  with 
pale.  Below  strongly  diversified  with  pale  and  white  patches;  prima- 
ries powdered  with  whitish  lilaceous  subcostally  and  patched  with 
w^hiteat  apex;  yellowish  spots  along  costa;  discal  dot  of  three  white 
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lines;  outer  line  roundedly  orenulate,  whitish,  single;  a  subnmrginal 
faint  pale  line;  secondaries  a  little  light  powdered;  discal  dot  with  a 
white  line  within  and  a  large  round  white  patch  without;  outer  line 
crenulate,  pale;  a  submarginal  paler  line  above  a  series  of  white  cusps 
near  margin,  the  one  nearest  apex  large,  obsolete  toward  anal  angle; 
fringe  with  a  yellowish  line  at  base. 

Expanse. — 41  mm. 

ILibitat, — St.  Laurent,  French  Guiana. 

Ty^;^.— Cat.  No.  9572,  U.S.N.M. 

COENIPETA   ALBIDENTINA,   new  species. 

Primaries  pointed;  secondaries  without  marginal  excavation;  dark 
purplish  brown,  overwashed  with  violaceous;  lines  of  the  ground 
color,  scarcely  contrasted,  coarsely  crenulate,  the  transverse  posterior 
cutting  a  large  white  patch  resting  on  costa  and  reaching  to  middle  of 
reniform;  subterrainal  line  pale  crenulate  edged,  containing  dark 
lunules  of  the  ground  color;  a  row  of  illy  defined  dark  lunules  near 
the  margin.  Hind  wings  brownish  black,  the  outer  line  faint,  dentate, 
pale,  visible  centrally,  then  narrower  and  slightly  dislocated  toward 
anal  angle;  fringe  with  a  white  apical  and  subapical  spot.  Below 
greyish,  shading  to  black  at  apex  of  fore  wings  and  outer  margin  of 
hind  wings;  white  costo-discal  spot  of  fore  wings  repeated,  solid, 
elongated;  hind  wings  with  double  dark  discal  arc  and  two  mesial  lines, 
the  fringe  of  both  wings  irregularly  spotted  with  white. 

Expanse. — 40  nmi. 

Udbltat, — Castro,  Parana,  Brazil. 

Tt/pe.—CB,t.  No.  9573,  U.S.N.M. 

Genus   TYRISSA  Walker. 
TYRISSA   CAROLA,  new  species. 

Entirely  dark  umber  brown,  densely  shaded  with  black;  a  series  of 
very  numerous  tine  black  lines  alternating  with  umber  brown  cross 
both  wings,  beginning  on  costa  of  fore  wings  and  curving  parallel  to 
the  lower  part  of  the  outer  margin,  continued  directly  over  the  hind 
wings;  a  hemispherical  area  resting  on  costa  of  fore  wings  close  to 
apex  is  umber  brown,  traversed  by  a  double  subcostal  black  line; 
fringes  crenulate,  a  black  line  at  base  and  a  dark  line  at  base  and  tip  of 
fringe.  Below  smoky  brown,  the  lines  repeated  but  more  evenly 
curved  and  crenulate,  a  broad  submarginal  space  uniformly  brown, 
devoid  of  lines. 

Expanse, — 34  mm. 

IlaJIntat. — Rio  Janeiro,  Brazil. 

Ty/?^.— Cat.  No.  9574,  U.S.N.M. 
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Genus    SORYGAZA    Walker. 
SORYGAZA  ACUTALIS,  new  spcocs. 

Primaries  donate,  strongly  excavate  on  upper  half  of  outer  margfin ; 
brownii^h  ocher  \ntb  a  liiaceous  tint:  orbicular  a  minute  black  dot; 
reniform  a  lar^  round  black  spot,  it^  center  a  little  broken  in  pale; 
fringe  dark  brown  preceded  by  a  row  of  marginal  dot^^,  whii*h  show  di>- 
tinctly  only  at  the  excavation;  a  faint  trace  of  transverse  anterior  line 
on  inner  margin.  Hind  wings  yellowish  white,  the  fringe  a  shade 
darker;  a  small  dark  round  discal  dot-  Below  whitish,  the  costa  and 
fringe  of  fore  wings  shaded  darker  purplish;  a  small  discal  dot  on  lH>th 
wings. 

Expanse. — 20  mm. 

Habitat, — Sao  Paulo,  Brazil. 

Typt, — Cat.  No.  9575,  U.S.N.M. 

Genus   NEOHERMINIA  Diniee. 
NEOHRRMINIA  CHISBNA,  new  species. 

Light  purplish  brown;  primaries  with  a  dark  brown  shaded  mark 
from  costa  subapic^allv  bent  to  pass  over  reniform.  then  obliquely  to 
inner  margin  as  a  mesial  shade,  the  outer  part  narrowly  edged  by  a 
yellow  line;  reniform  large,  broadly  ringed  in  pale  yellow,  tilled  with 
a  narrow  dark  broken  ring;  orbicular  a  small  pale  yellow  dot;  trans- 
verse anterior  line  narrow,  dark,  obscure;  a  row  of  black  marginal 
dots.  Secondaries  with  two  mesial  dark  wavy  lines  and  a  pale  yellow 
submarginal  one,  all  faint  and  visible  distinctly  only  toward  anal  mar- 
gin. Below  the  discal  dots  are  repeated  in  dark  brown,  faintly  pale 
ringed;  the  lines  are  only  traces. 

Expatise. — 30  mm. 

HahlUtt, — Castro,  Parana,  Brazil. 

Typ^.—CaL  No.  9577,  U.S.N.M. 

Genus   BLEPTINA   Guen^e. 
BLEPTINA  CANDALIS,  new  species. 

Brown,  slightly  bronzy,  markings  obscure;  transverse  anterior  line 
dark,  nearly  straight;  median  shade  visi>)le  below;  reniform  a  u)imite 
pale  yellowish  speck;  posterior  line  dark,  linear,  finely  pointed  dentiito; 
submarginal  line  straight,  slender,  pale  yellow,  a  little  flexed  over  dis- 
tal nervules;  a  row  of  small  dark  marginal  dots.  Secondaries  a  little 
less  bronzy  than  primaries,  with  a  faint  dark  mesial  line.  Below  lighter, 
a  i^ubmarginal  pale  line  from  costa  of  fore  wings,  continuous  on  hind 
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wings;  a  discal  spot  and  mesial  line  on  hind  wings,  relieved  on  the 
paler  ground. 

Expatise, — 30  mm. 

Hahitat, — Castro,  Pai-ana,  Brazil. 

7yy>^.— Cat.  No.  9578.  T.S.N.M. 

BLEPTINA  CLARA,  new  species. 

Testaceous,  the  primaries  with  a  red  shade  over  median  area;  lines 
blackish;  transverse  anterior  roundedly  excurved  below  median  vein; 
orbicular  a  small  dot;  reniform  a  large  rounded  blotch;  transverse 
posterior  line  close  to  the  reniform,  deeply  excavate-dentate,  bi^eaking 
into  two  rows  of  dots  at  the  points  of  the  dentations,  the  outer  dots  on 
the  veins,  the  inner  between,  part  above  the  leniform  not  dentate; 
submarginal  line  double,  broken  into  shaded  intravenular  spots,  the 
outer  line  running  to  ap)ex,  gently  excurved  centrally;  a  row  of  mar- 
ginal black  dots.  Hind  wings  paler  testaceous;  a  faint  discal  dot;  a 
dark  niesial  line  distinct  on  inner  half;  two  faint  shaded  submarginal 
lines;  a  row  of  terminal  black  dots.  Below  shaded  with  reddish  on 
costa*  of  both  wings,  irrorate  with  blackish;  large  diffused  discal  dots, 
a  conmion  mesial  l>and  and  two  submarginal  ones,  all  diffused  and 
irrorate,  but  distinct;  a  row  of  terminal  black  dots  as  above. 

lu'pansr, — 24  mm. 

JLfhitaf, — Castro,  Parana,  Brazil. 

7]/yv.— Cat.  No.  9579,  U.S.N.M. 

BLEPTINA  MARGOTALIS,  new  species. 

Greyish  testaceous,  brown  irrorate  median  shade  broad,  dark  brown, 
twice  angularly  waved;  reniform  broadly  brown  outlined,  large;  trans- 
verse posterior  line  incised  crenulate,  broken  into  two  rows  of  dots; 
submarginal  line  wavy  flexuous,  pale,  dark  edged  within;  secondaries 
with  two  outer  blown  diffused  bands.  Below  both  wings  with  large 
discal  spots  and  two  outer  lines,  those  of  primaries  faint,  those  of  sec- 
ondaries more  distinct  than  above  on  the  paler  ground.  (The  type  is 
faded  and  a  little  mold\'.) 

lU'jKvn^sr.  —30  mm. 

ITahitat, — 

Type.— Cat,  No.  95S(),  l\S.N.M. 

Genus  TORTRICODES  Guen^e. 
TORTRICODES  PAULENSIS,  new  species. 

Purplish  brown,  niedian  space,  except  towards  costa,  dark  chocolate 
brown:  inner  and  outer  lines  straight,  a  little  convergent  towards  costa, 
white;  diffused,  limiting  the  dark  median  space;  a  deep  incision  in 
outer  margin  almost  to  the  outer  line,  with  a  fold  and  a  yellowish 
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>imv^  at  its  base  above.     Secondaries  greyish  brown.     Below  greyish 
brown,  the  secondaries  with  a  faint  discal  dot  and  outer  line. 

Ejrpiin^. — 26  mui. 

Habitat. — SSo  Paulo,  Brazil. 

7Vi?^— Cat.  No.  9581,  U.S.N.M. 

TORTRICODBS  DULCBNA,  new  species. 

Very  dark  purplish  brown;  outer  line  pale,  faint,  limiting  a  dark 
brown  shade  in  median  space  which  fills  the  space  irregularly,  but  is 
hardly  relieved  from  the  ground  color,  except  next  the  outer  line: 
8ubmarginal  line  starts  from  costa  subapically  in  a  light  yellowish 
apical  shade,  forms  a  long  rounded  projection  and  retreats  behind  the 
marginal  incision,  faintly  traceable  to  inner  margin;  the  projection  is 
filled  by  a  dark  brown  spot  and  a  smaller  one  rests  on  the  base  on  the 
incision  with  a  slight  reddish  discoloration  beyond.  Secondaries  black, 
a  long  elliptical  white  space  over  cell  and  below,  relieving  the  median 
vein  and  origins  of  viens  2  and  3  as  narrow  black  lines.  Be]ow  pri- 
maries greyish,  the  apical  testaceous  space  repeated,  enlarged:  second- 
aries as  above,  but  grey  irrorate,  the  white  discal  space  encroached  on 
by  a  dark  discal  dot. 

Ejtparm*'. — 27  mm. 

Hahitat. — Castro,  Parana.  Brazil. 

7>/>^.— Cat.  No.  9582,  U.S.N.M. 

Genus  MEGACHYTA  Grote. 
MEOACHYTA  NOLUALIS,  new  species. 

Light  purplish  brown:  lines  brown,  tine,  dentate,  not  much  bent:  a 
brown  median  shade  from  the  dark  cloud}'  i*enifomi,  which  is  centered 
by  a  slender  pale  yellow  line;  submarginal  line  staits  in  a  imle  yellow 
>treak  from  costa,  then  becomes  wavy  and  obsc  .re,  surrounded  by  ii 
dark  shade;  a  terminal  black  crenulate  line.  Secondaries  with  faint 
discal  dot  and  dark  outer  line,  the  outer  area  darker  shaded:  submar- 
ginal line  pale,  diffused;  terminal  line  as  on  primaries.  Below  paler, 
discal  dot  and  dark  mesial  line  and  pale  submarginal  line  repeated  on 
^K)th  wings. 

KtimuHt, — 20  mm. 

///<i/^a/.— Orizaba,  Mexico. 

7Vi>e.-Cat.  No.  9583,  U.S.N.M. 

MEGACHYTA  SABULARBA,  new  species. 

Primarieo  with  the  basal  space  blackish  brown,  twice  indented:  inner 
half  of  median  space  whitish  grey;  outer  half  of  this  simce  smoky 
brown,  reddish,  in  an  elliptical  area  representing  the  reniform;  trans- 
verse posterior  line  black,  coarsely  dentate;  subterminal  s|Mice  black- 
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ish  brown,  edged  by  whitish  wavy  subterminal  line;  terminal  .space 
grey,  a  blackish  blotch  below  middle  on  outer  margin,  passing  on  to 
fringe;  a  terminal  crenulate  black  line.  Secondaries  brownish  grey, 
paler  at  base;  two  brown  wavy  lines  on  the  inner  margin.  Below  pri- 
maries dark,  the  subterminal  pale  line  on  costal  half;  secondaries  pale, 
brownish  powdered;  a  subbasal  blackish  line,  discal  dot,  and  two  median 
lines  which  touch  each  other  centrally;  fringe  spotted. 

Expa/me, — 17  mm. 

Hah! tat, — S^o  Paulo,  Brazil. 

Type.—C2ii.  No.  9584,  U.S.N.M. 

Genus  RHOSOLOGIA  Walker. 
RHOSOLOGIA  PALLIDA,  new  species. 

Primaries  straw  yellow,  tinely  brown  irrorate;  secondaries  paler  at 
the  base,  shaded  with  blackish  on  costal  half  beyond  cell.  Below  the 
blackish  shading  extends  on  fore  wings  also  but  is  more  diflfused.  The 
palpi  and  fore  tibiae  are  blackish,  otherwise  straw  yellow. 

Etpan^c, — 32  mm. 

Habitat, — Rio  Janeiro,  Brazil. 

7>/>^.— Cat.  No.  9585,  U.S.N.M. 

Genus  ADROCAMPA  Schaus. 
ADROCAMPA  ATOMOSA,  new  species. 

Pale  straw  color,  primaries  rather  sparsely  irrorate  with  milky  brown. 
Secondaries  white,  slightly  irroi-ated  with  brown  outwardly.  Below 
white,  the  costal  areas  of  both  wings  shaded  and  irromted  with  brown, 
most  so  on  primaries.  The  palpi  are  porrect,  downcurved,  reddish 
brown,  darker  below;  antenna?  bepectinate  except  on  apical  fifth. 

hltpanxe, — 34  mm. 

Habitat, — Sao  Paulo,  Brazil. 

Type,~(^2it,  No.  958(5,  U.S.N.M. 

Genus  ARISTARIA  Guen^e. 
ARISTARIA  ORIZABALIS,  new  species. 

Antennal  tuft  of  male  large,  followed  by  three  segments  bearing  long 
serrations.  Dark  umber  brown,  outer  margin  blackish  shaded;  reiii- 
fonn  a  large  brown-black  lunule;  subterminal  line  wavy  and  excurved 
opposite  the  excurve  of  outer  margin,  pale  yellowish,  broken.  Hind 
wings  dark  gmyish,  lighter  at  base;  an  outer  pale  submacular  lino  par- 
allel to  margin.  Below  paler,  especially  base  of  secondaries,  the  ()ut4»r 
pale  line  repeated,  more  diffused  but  not  more  distinct  than  above. 

Expanse, — 38  mm. 

Habitat, — Orizaba,  Mexico. 

Typf,—C2it,  No.  1)587,  U.S.N.M. 
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ARISTARIA  PICATALIS,  new  species. 

Ftiitalt, — Reddish  brown;  transverse  anterior  line  dark,  wavy,  faint; 
median  shade  broad,  oblique,  sharpl}^  limited  basally,  fading  out  toward 
i'osta;  reniform  a  black  lunule  constricted  in  two,  set  in  a  neat  pale  yel- 
low ring:  transverse  posterior  line  excavate-dentate,  broken  into  two 
rows  of  dots:  subterminal  line  strongly  excurved  l>elow  the  middle, 
scarcely  wavy,  pale  reddish,  surrounded  b}-  a  dark  brown  clouding:  a 
marginal  crenulate  dark  line.  Secondaries  gra^^sh,  a  faint  discal  dot 
and  dark  mesial  line;  outer  line  pale  3^ellowish,  narrow,  submacular; 
a  crenulate  dark  terminal  line.  Below  grayish  with  common  faint 
dark  discal  dots  and  mesial  lines;  outer  line  pale. 

KriHxuHt. — 31  mm. 

Habitat. — Orizaba,  Mexico. 

7}//>^.— Cat.  No.  9588,  U.S.N.M. 

ARISTARIA  TRINITALIS,  new  species. 

Umber  brown,  with  markings  nearly  obliterate;  transverse  anterior 
line  veiy  faint,  brown,  slender,  angled  in  the  middle;  a  broad  faint 
median  discal  shade;  reniform  pale  yellow  with  two  brown  dots;  a 
broad  diffuse  shade  about  the  subterminal  line  which  is  composed  of 
yellowish  dots;  a  broken  dark  terminal  line;  secondaries  grayish,  dark, 
a  still  darker  shade  outwaiiily,  through  which  runs  a  broken  pale  sub- 
marginal  line.  Below  dark  with  a  smoky  outer  line  and  broader  sub- 
marginal  one  on  secondaries,  the  latter  followed  by  a  faint  broken 
pale  line. 

Kepan^e, — 32  mm. 

Habitat. — Trinidad,  British  West  Indies. 

Type.~(M.  No.  9589,  U.S.N.M. 

ARISTARIA  CONSPICUA,  new  species. 

Tuft  of  male  antennae  very  large;  primaries  with  the  outer  margin 
prominently  excur\'ed  above  the  middle;  russet  brown,  shading  to 
dark  red-brown  in  median  space  and  beyond;  orbicular  a  white  point; 
reniform  a  white  circle  with  black  center;  transverse  posterior  line 
brown,  dentate,  set  in  a  band  of  the  light  russet  color;  subterminal 
line  fine,  pale,  narrow  and  neariy  obsolete,  followed  at  the  excurve  of 
outer  margin  by  a  large  nearly  pure  white  blotch;  fringe  russet  with 
a  brown  crenulate  terminal  line.  Hind  wings  blackish;  fringe  dotted 
vvith  russet  and  with  a  black  crenulate  terminal  line.  Below  grayish, 
reddish  shaded  along  costa  of  primaries;  fringes  ornate  as  above;  pri- 
maries with  an  outer  dark  diffused  line  and  a  submarginal  narrow 
pale  one,  shown  near  costa  only;  secondaries  with  a  large  black  dis- 
cal spot  preceded  by  a  small  dot;   mesial  line  crenulate,  blackish; 
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luargm  broadly  j^haded  in  blackish,  cut  by  a  wavy  pulverulent  pale 
'fciubinarginal  line. 

Ejrpanse. — 35  mm. 

IIah!tat.— Rio  Janeiro.  Brazil. 

Type.— Cat  No.  9590,  C.S.N. M. 

ARISTARIA  BOCANTIS,  new  species. 

Dark  sooty  brown,  lighter  narrowl}'  just  l)efore  the  transverse 
anterior  line  and  in  outer  half  of  median  spai*e,  relieving  the  narrow 
crenulate  posterior  line;  orbicular  a  minute  white  dot:  reniform  a 
faint,  scarcely  visible  ringlet;  subteioninal  line  in  the  broad  uniform 
dark  outer  field,  strongly  wavy,  pale  yellowish,  narrow  and  broken 
into  illy  connected  dot*;;  fringe  checkered  with  pale.  Secondaries 
blackish  brown  with  very  faint  pale  wavy  mesial  and  out«r  lines. 
Below  dark,  discal  dots,  dark  outer  and  pale  submarginal  lines,  indi- 
cated only  on  primaries,  relieved  more  distinctly  on  secondaries  by  a 
broad  pale  shading  over  the  disk  l>elow  costa. 

Expiime. — 34  mm. 

Habitat — Orizaba,  Mexico. 

Type,— Cat  No.  9591,  U.S.N.M. 

ARISTARIA  RICALIS,  new  species. 

Dark  grey-brown,  the  lines  narrow,  wav\'  denticulate,  except  the 
transverse  anterior  which  is  straight,  oblique  from  above  orbicular 
toward  base,  dark,  set  in  an  ocherous  shade;  this  shade  proceeds  out- 
ward along  costa  to  posterior  line;  orbicular  a  round  white  dot;  reni- 
form a  large  white  kidney-shaped  ringlet;  a  broad  oblique  dark  median 
shade;  subterminal  line  pale;  fringe  checkered  with  pale.  Secondaries 
of  the  color  of  primaries  with  discal  dot  and  two  dark  wavy  lines 
edged  without  with  paler.  Below  costa  of  primaries  with  a  testaceous 
shade,  secondaries  light  gmyish  except  at  margin;  dark  discal  ringlets 
on  both  wings  and  a  common  dark  mesial  line;  a  common  submarginal 
pale  wavy  line. 

Expame, — 28  mm. 

Habitat, — Costa  Rica. 

Type,— Oat  No.  9592,  U.S.N.M. 

ARISTARIA  AZTECALIS,  new  species. 

Light  brown,  slightly  testaceous,  the  lines  obsolete,  powdery,  bro- 
ken; the  tmnsverse  anterior  shows  some  powdery  patches  on  both 
margins;  reniform  two  small  dots  in  a  slightly  paler  area;  subterminal 
line  broken  into  yellowish  dots  in  a  narrow  blackish  cloudy  bordei*; 
terminal  line  crenulate.  faint.  Secondaries  paler  toward  base:  black- 
ish on  outward  border;  a  subterminal  subma<*ulate  pale  line.     Below 
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bkc'kish  outvvanlly;  subterniinal  pale  line  repeated;  a  faint  darkdiscal 
dot  and  mesial  line  on  secondarie.s. 

Ktpitnsif. — 35  mm. 

llahtt'U, — Orizaba,  Mexico. 

7y/>r.— Cat.  No.  1^593,  U.S.N. M. 

ARISTARIA  STOLALIS,  new  species. 

Dark  gmyish  brown;  lines  narrow,  dark,  denticulate;  orbicular  a 
minute  yellow  point;  reniform  pale,  obscure;  a  median  shade;  subter- 
minal  dark,  with  minute  yellowish  intmvenular  specks  on  the  dontic- 
ulations;  a  terminal  row  of  cusps  with  3'ellow  specks  in  the  concavi- 
ties. Secondaries  dark,  lighter  on  each  side  of  the  mesial  line;  a  dark 
diiical  spot;  a  row  of  pale  submarginal  ix)ints.  Below  lines  repeated 
as  usual,  the  disk  of  secondaries  lighter. 

Ktpuruit^. — 25  mm. 

Ilahltat. — Oiizaba,  Mexico. 

7y/>tf.— Cat.  No.  9594,  U.S.N.M. 

Genus  RENIA  Guen^e. 
RENIA  ORDENAJLIS,  new  species. 

Light  brownish  testaceous,  lines  obscure;  median  shade  narrow, 
fairly  distinct  below;  reniform  of  two  superposed  points;  transverse 
posterior  line  excurved  over  cell,  sharply  indentate  opposite  middle 
of  renifomi,  denticulate  below,  narrow,  dark,  a  little  expanded  oppo- 
site cell;  subterminal  faintly  indicated  in  dark  scales;  a  terminal  row 
of  points.  Secondaries  paler  toward  base;  a  faint  pale  submarginal 
linp.  Below  the  lines  repeated  but  faintly,  the  discal  dot  and  mesial 
line  dark,  the  submarginal  line  pale,  showing  only  on  the  secondaries. 

Etpame, — 26  mm. 

Habitat,— ^o  Paulo,  Brazil. 

7yy>^._<jat.  No.  9595,  U.S.N.M. 

RENIA  CACALIS,  new  species. 

Light  testaceous  brown;  transverse  anterior  line  narrow,  dark, 
twice  waved;  orbicular  a  yellowish  point;  renifonn  a  yellow  lunule 
with  a  dark  brown  margin  outwardly;  posterior  line  crenulate-dentate; 
?*abterminal  diflfused,  strongly  waved,  dark  yellow,  preceded  by  a  dark 
red-brown  shade  and  followed  by  a  blackish  which  reaches  margin  on 
discal  nervules;  a  terminal  row  of  black  dashes.  Secondaries  a  little 
paler  at  base;  traces  of  a  discal  dot;  two  mesial  and  a  submarginal 
dentate  dark  lines  with  a  yellowish  space  between  the  last  two;  termen 
as  on  fore  wings.  Below  the  lines  repeated  in  the  usual  manner,  a 
discal  dot  on  both  wings  and  common  pale  dentate  submarginal  line. 

ErpatiJie. — 24  nmi. 

Hdhitai.—^o  Paulo,  Brazil. 

Type.  ^at.  No.  9596,  U.S.N.M. 
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RENIA  BIPUNCTALIS,  new  species. 

Size  and  markings  of  ArUtarki  aztecalu  Schaus,  but  the  antennal 
tuft  farther  out,  being  at  about  the  22d  joint  instead  of  the  16th,  and 
the  terminal  joint  of  palpi  not  more  than  half  as  long.  The  lines  are 
more  distinct,  the  transverse  anterior  traceable,  fine,  dark;  a  broad 
dark  median  shade  running  to  reniforra;  reniform  of  two  dots  in  a 
yellowish  space;  posterior  line  coareely  denticulate,  sleiider,  dark. 

Ki'panMe, — 36  mm. 

Ilahitat. — Orizaba,  Mexico. 

7y^..— Cat.  No.  9597,  U.S.N.M. 

Genus  PALTHIS  HuiDiier. 
PALTHIS  GNOMA.  new  species. 

Primaries  purplish  brown;  transverse  anterior  line  visible  below 
cell,  very  slender,  black,  straight,  oblique,  strongly  angled  on  median 
vein;  orbicular  a  round  blackish  dot;  reniform  a  very  faint  jmle  ellip:=ie; 
transverse  posterior  line  oblique  from  outer  fourth  of  costa  to  middle 
of  inner  margin,  straight  white,  slender,  narrowly  black  edged  within, 
followed  by  a  broad  brown  shade;  subterminal  line  wavy,  slender, 
brown;  a  fine  terminal  crenulate  black  line,  followed  by  a  pale  line  at 
base  of  fringe.  Secondaries  reddish  brown,  paler  at  base;  a  faint 
mesial  pale  line  and  marginal  rufous  dilution;  a  black  erenulate  ter- 
minal line.  Below  reddish  suffused  with  a  trace  only  of  lines;  ter- 
minal black  lines  repeated. 

Krpanse. — 25  mm. 

IFabitat. — Sao  Paulo,  Bmzil. 

7y/><..— Cat.  No.  9598,  U.S.N.M. 

PALTHIS   BERTHALIS,  new  species. 

Palpi  upturned,  the  third  joint  very  long,  even,  with  a  large  hair 
})encil  on  the  inner  side.  Head,  thorax,  and  basal  space  of  primaries 
dark  brown;  primaries  pale  yellowish  to  subterminal  line,  the  marks 
obsolete,  a  trace  of  the  median  shade  appearing;  orbicular  a  black  dot; 
reniform  two  superposed  dots;  transverse  posterior  line  slender, 
brown,  shortl}'  followed  by  a  brown  shade,  then  a  pale  lilaceous  white 
shade  to  subterminal,  containing  a  round  black  spot  subapicalU  ; 
terminal  space  yellowish  brown;  a  terminal  row  of  black  dots.  Sec- 
ondaries whitish  with  bands  centrally;  a  short  mesial  brown  discolora- 
tion with  narrow  dark  line,  followed  by  a  longer  marginal  violaceous 
stripe,  cut  by  a  submarginal  whitish  line.  Below  pale  testaceous,  the 
subapical  dark  spot  of  primaries,  discal  dot,  outer  line  and  submar- 
ginal spottings  of  secondaries  indicated  in  brown. 

Ej'pafm, — 22  mm. 

Habitat, — Stlo  Paulo,  Brazil. 

7///V.  -Cat.  No.  9599,  T.S.N.xM. 
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PALTHIS   CAIXALIS,  new  species. 

Outer  margin  of  primaries  with  a  prominent  an^le:  purpli-h  brown, 
dark,  lines  not  well  defined:  transverse  anterior  dark  wav^':  a  dark 
median  shade;  renifonn  a  narrow  reddish  lanale  with  >»rown  e-i^; 
subterminal  line  wavv,  pale  yellowish,  broken:  a  terminal  n»w  of 
brownish  dots.  Secondaries  pale  at  base,  dark  at  margin:  a  medial 
dark  line,  clouded;  a  submarginal  pale  line  cutting  the  dark  area. 
Below  the  disk  of  secondaries  paler,  the  lines  very  faint  I  v  repeated,  on 
the  primaries  the  submarginal  forming  a  row  of  reddish  blotches,  dis- 
tinct and  enlarged  opposite  the  subapical  incision. 

Expanxr. — 23  mm. 

Half  fat. — Orizaba,  Mexi<*o. 

r^/>..— Cat.  No.  9600,  U.S.X.M. 

Genus  MASTIGOPHORUS    Poey. 
MASTIOOPHORUS    PANDES,  new  q>ecies. 

Male  palpi  recurved,  long  enough  to  reach  to  end  of  abdomen.  Dark 
purplish  brown,  lines  blackish,  not  strongly  relieved:  transven^e  ante- 
rior shaded;  median  sliade  from  reniform  to  margin:  posterior  slender, 
irregularly  denticulate;  subterminal  irregular,  broadly  shaded  inward; 
renifonn  a  dot,  orbicular  a  narrow  lunule,  both  dark  yellow:  marginal 
dots  small.  Secondaries  nearly  as  dark  as  primaries;  discal  dot  round, 
bUk'kish:  mesial  line  dark;  submarginal  pale,  cutting  the  darker  mar- 
ginal area.  Below  the  lines  faintly  repeated  on  a  paler  ground,  espe- 
cially those  of  secondaries. 

Expantu. — 28  mm. 

Hahttnt, — Jala  pa,  Mexico. 

7}//>..-Cat.  No.  9601,  U.S.X.M. 

MASTIGOPHORUS   LINEATA,  new  species. 

Male  palpi  reflexed,  long  enough  to  reach  to  end  of  thorax.  Dark 
brown;  transverse  posterior  lines  straight,  white,  darker  etlged  with- 
out; two  subapical  blackish  spots  preceded  by  a  slender  whitish  line, 
the  remains  of  the  obsolete  subterminal;  anterior  line  slender,  pale, 
straight;  reniform  a  narrow  yellowish  lunule;  a  terminal  row  of  small 
dashes.  Secondaries  greyer  with  an  outer  pale  line  which  detines  a 
dark  line  from  the  marginal  shade;  it  approaches  the  margin  toward 
anal  angle  and  is  bent  and  intensified  there  with  a  brown  dot  in  and 
one  following  the  bend;  a  faint  discal  dot.  Below  primaries  dark  over 
db<k  with  a  dark  outer  and  yellowish  submarginal  lines  costally;  sec- 
ondaries white,  brown  irrorate;  discal  dot  and  broken  mesial  line  dark. 

Rrp^uiMt, — 23  mm. 

JIahttttf. — Jalapa,  Mexico. 

ry/>e.-Cat.  No.  9602,  U.S.N.M. 
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Genus  BATYMA,  new  genus. 

Palpi  upturned,  the  second  joint  reac»hing  vertex,  the  third  long  and 
slender,  erect;  legs  moderate,  slender,  smoothly  scaled.  Hind  wings 
with  vein  5  distinct,  from  near  lower  angle  of  cell. 

BATYMA   ONESALIS,  new  species. 

Outer  margin  with  a  sharp  angle  on  both  wings.  Primaries  angled 
in  the  middle  sharply,  but  slightly;  pale  lilaceous  brown,  the  space 
beyond  posterior  line  solidly  and  contrastingly  dark  brown;  transver.s*^ 
anterior  line  straight,  oblique,  defined  by  a  darker  outer  edge,  obso- 
lete on  costa;  a  dark  shade  from  base  to  middle  of  cell;  orbicular  pale, 
diflfused;  a  narrow  median  shade  below  cell,  parallel  to  anterior  line; 
reniform  a  slender  lunule,  dark  without,  narrowly  yellowish  within; 
posterior  line  stmight,  pale,  very  narrowly  brown  edged  within,  defin- 
ing the  dark  marginal  shade,  which  begins  in  a  dark  brown  band  fol- 
lowed by  blackish  spottings,  then  lilaceous  brown  to  margin:  a  termi- 
nal crenulate  black  line  joining  spots;  fringe  interlined  with  yellowish 
and  dark  brown.  Secondaries  with  a  small  angle  near  tornus;  pale  at 
base  With  a  mesial  shaded  brown  line;  outer  margin  broadly  purplish 
shaded,  although  not  solidly,  limited  inwardly  by  a  dark  shaded  band 
between  a  faint  yellowish  outer  mesial  line  and  central  traces  of  a 
brown  denticulate  submarginal  one;  fringe  as  on  fore  wings.  Below 
both  wings  shaded  in  patches  with  rusty  brown,  the  disk  of  primaries 
blackish,  a  dark  discal  lunule  and  shaded  outer  line;  secondaries  with 
outer  and  submarginal  crenulate  diffused  dark  lines. 

Expamt.—'-lS  mm. 

Hahitat. — Castro,  Parana,  Brazil. 

Ty/x?.— Cat.  No.  9603,  U.S.N.M. 

BATYMA  FRANCALIS,  new  species. 

Primaries  dark  brown,  washed  with  purplish  white  over  basal,  inner 
half  of  median  and  subterminal  spaces;  anterior  line  stmight,  dark; 
reniform  an  oblique,  compressed,  white  ringlet,  the  pale  color  follow- 
ing from  its  apex  nearl}^  to  apex  of  wing;  posterior  line  narrow,  pale, 
waved;  subterminal  whitish,  slightly  wavy,  forming  the  outer  edge  of 
the  pale  subterminal  space;  a  row  of  terminal  dark  dots;  fringe  uni- 
formly dark.  Secondaries  brown;  mesial  line  pale,  dark  edged  within, 
visible  only  on  inner  half;  outer  line  oale,  likewise  abbreviated: 
termen  and  fringe  as  on  fore  wings. 

Kcpanse, — 20  mm. 

HaVtUit, — Sao  Paulo,  Brazil. 

7i7>^.— Cat.  No.  9604,  U.S.N.M. 
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Genus  ILSEA,  new  genus. 

Antennfe  bipectioate;  eyes  large,  naked;  palpi  upturned,  the  second 
joint  erect,  compressed,  close-scaled,  third  about  twice  as  long  as  wide, 
erect;  hind  tibiie  enlarged,  with  a  long  hair  pencil.  Hind  wings  with 
vein  5  from  close  to  lower  angle  of  ceH,  3,  4  separated  by  an  equal 
distance. 

ILSEA  BORMIA,  new  species. 

Dark  brown,  the  lines  obliterate;  orbicular  an  irregular  white  mark; 
reniforiu  large,  constricted,  white  ringed,  pale  brown  tilled;  posterior 
line  faintly  shown,  double,  dark;  subterminal  blotched  with  white, 
dentate  wavy,  situated  rather  near  the  margin.  Secondaries  with  the 
outer  margin  crenulate,  colored  like  primaries;  discal  dot  an  irregular 
white  mark,  followed  by  a  more  brownish  tint;  faint  double  mesial 
and  submarginal  blackish  bands,  obsolete  toward  costa.  the  submar- 
^inal  running  to  anal  angle  where  it  is  rather  distinct.  Below  diversi- 
fied, with  whitish  gi'ound  and  dark  irrorations;  reddish  shade^^  about 
the  white  discal  spots  more  contrasted  than  above;  outer  lines  repeated^ 
black,  the  subterminal  of  primaries  blotched  in  white  as  above. 

Erpanse. — 3<)  mm. 

/raJ/^<i/.  —  Petropolis,  Brazil. 

Ty/Ae.— Cat.  No.  1)6<>5,  U.S.X.M. 

Genus  COSCAGA,  new  genus. 

Antennje  simple  with  long  bristles;  labial  palpi  upturned,  third 
joint  small;  maxillary  palpi  long,  porrect,  four  times  as  long  as  head, 
hearing  a  long  hair  pencil  on  inner  side;  legs  long  and  ^^lender  with 
long  spurs.  Hind  wing  with  vein  5  near  lower  angle  of  cell,  3  and  4 
shortly  stalked. 

COSCAGA  ANGULATA,  new  species. 

Dark  brown,  the  long  pencil  of  palpi  yellowi?*h  white.  Primari*--* 
dark  brown;  anterior  line  slender,  brown,  arcuate,  anj^led  on  ^ij1>- 
median;  median  shade  very  broad,  sharply  limite^l  within,  diffu*^! 
without,  dark  brown;  reniform  two  contiguou^  angled  ^iark  brown 
>^pots;  posterior  line  slender,  dentate-crenulate,  Vjreaking  into  a  row  of 
dots  and  an  inner  line;  subterminal  line  strongly  angled  oppr^-ite  thf 
marginal  excurve,  pale,  cloudy  brown  edged  on  lK>th  ■•id^-:  terminal 
line  faint,  crenulate.  Secondaries  grayish  brown  with  a  faifit  dark 
an*uate  mesial  line.     Below  nearly  immaculate,  trar-***  of  line*?  only. 

KtjMtme. — 27  mm. 

llnhiUit. — Jalapa,  Mexico. 

5V.— Cat.  No.  9606,  U.S.X.M. 
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Genus  OCALARIA,  new  genus. 

Antenna?  bipectinate,  the  tips  simple;  palpi  very  long,  the  second 
joint  porrect,  four  times  as  long  as  head,  the  third  joint  slender,  terete, 
as  long  as  second  joint;  legs  long  and  slender,  spurs  long.  Wing> 
rounded,  hind  wings  with  vein  5  from  lower  third  of  discocellulars. 

OCALARIA  GUARANA,  new  species. 

Both  wings  broad  and  rounded;  dark  brown:  a  round  black  discral 
ocellus  on  primaries,  white  pupiled,  rufous  ringed,  situated  appar- 
ently between  the  orbicular  and  reniform,  which  are  l)oth  absent; 
lines  both  broad,  white,  diffused  and  broken  centiully,  the  posterior 
gentl}'  excurved  over  cell;  subterminal  wav}'  pale,  narrow,  and  almost 
broken;  an  apical  black  ocellus,  white  pupiled,  broadly  rufous  ringed; 
pale  dots  at  base  of  fringe.  Secondaries  with  pale  reniform  discal 
ringlet,  mesial  wavy  and  submarginal  dentate  whitish  lines;  fringe  as 
on  fore  wings.  Below  powdered  with  pale,  the  markings  repeated, 
including  the  two  ocelli  of  fore  wings. 

Eicpmise, — 27  mm. 

Ilahitat, — Sao  Paulo,  Brazil. 

Tyj)€,—C^i.  No.  9607,  U.S.N.M. 

Genus  NICETAS  Druce. 
NICETAS  PAULOSA,  new  species. 

Dark  brown;  ordinarv  lines  nearly  obsolete,  denticulate;  median 
shade  faint  and  narrow;  subterminal  pale,  wavy,  and  denticulate,  in  a 
darker  clouding;  orbicular  a  little  pale  dot  in  a  black  ring;  reniform 
with  the  upper  half  absent,  the  lower  half  a  rounded  rufous  spot  with 
a  smeared  black  edge;  a  row  of  minute  terminal  dots.  Secondaries 
nearly  the  color  of  primaries  and  almost  unmarked,  the  subterminal 
line  showing  faintly  pale.  Below  the  disk  of  hind  wings  lighter,  the 
usual  markings  better  relieved. 

Expanse, — 8()  mm. 

Hnhltat, — Sao  Paulo,  Brazil. 

Type,— Cut.  No.  9008,  U.S.N.M. 

Genus  HYPONEUMA,  new  genus. 

Eyes  moderate,  naked;  palpi  porrect,  the  second  joint  four  times  as 
long  as  head,  tapering,  third  joint  slender,  down-cun^ed,  compressed, 
the  pair  divaricate;  antenna?  with  long  cilia;  legs  moderately  long 
with  long  spurs.  Hind  wing  with  vein  5  fairly  vstrong,  from  middle 
of  discocellulars. 
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HYPONEUMA  LEUCANIOIDES.  new  species. 

Primaries  square  at  apex;  straw  yellow,  brownish  shaded^  line>o^*NO- 
lete,  the  wing  finely  streaked  with  rows  of  brown  scales  longitudinaily 
with  a  few  black  ones  scattered  between  the  veins;  orbicular  and  reni- 
form  small,  black,  elongate  punctiform;  an  irregular  row  of  black  ••pot^ 
outwardly;  terminal  points  black.  Secondaries  grayish  tinted:  a 
blackish  discal  dot  and  terminal  points.  Below  blackish  powdered 
especially  on  primaries,  the  marks  of  secondaries  repeated  more 
distinctly. 

F^pariHt, — 32  ram. 

Ilahitat. — Sao  Paulo,  Brazil. 

7>y^.  -Cat.  No.  9609,  U.S.N.M. 

Genus  HYPENA  Schrank. 
HYPENA  ORONALIS,  new  species. 

Head  and  thorax  dark  brown.  Abdomen  and  secondaries  dull  gray- 
brown.  Primaries  brown,  strongly  violaceous,  and  irrorated  thinly 
with  dark  brown  scales;  inner  line  faint,  darker  brown,  slightly 
curved;  outer  line  tine,  reddish  brown,  shaded  with  dark  lilacine^ 
angled  beyond  cell,  then  wavily  oblique  to  inner  margin,  where  it  is 
outwardly  edged  with  white;  a  white  spot  on  it  at  vein  2;  reniform 
lunular,  dark  lilacine;  outer  margin  darker  brown,  obliquely  limited 
from  apex  to  vein  4;  an  indistinct  row  of  subterminal  black  spots;  a 
terminal  dark  line;  fringe  grey-black.     No  spots  underneath. 

Erptinke, — 28  mm. 

Hahltat. — Bolivia. 

Jy//^.— Cat.  No.  961i»,  T.S.N.M. 

Family  PYRALID^. 
Genus  ARGYRACTIS  Hampson. 
ARGYRACTIS  CINERALIS,  new  specie 

Dark  cinereous,  the  primaries  uniform  with  but  a  trace  of  mark- 
injrs;  a  whitish  dilution  near  base,  one  centrally,  and  a  faint  diffused 
*>roadly  sinuous  outer  line.  Secondaries  white,  the  margin  cinereous; 
a  grey  discal  lunule  from  which  a  mesial  band  runs  to  anal  angle. 

Erptjnjte, — Female,  25  mm. 

Ilahitat, — Orizaba,  Mexico. 

%^.— Cat.  No.  9611,  IJ.S.N.M. 

ARGYRACTIS  GUADARBNSIS,  new  species. 

Primaries  nearh'  solidly  suffused  with  grey  on  a  whitish  ground,  the 
lineal  mark  a  narrow,  somewhat  oblicjue  white  lunule;  a  dull  reddish 
^hade  on  the  middle  of  the  inner  margin  curves  over  toward  anal  angle, 
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in(»losing  a  whitish  washed  space;  a  white  subapioal  dash  from  I'osta 
directed  toward  margin;  a  submarginal  line,  white  apically,  metallic 
silvery  below:  terminal  space  filled  in  with  yellow  between  these  lines. 
Secondaries  whitish  in  the  submedian  fold  and  anal  margin,  elsewhere 
suffused  with  grey;  a  large  yellow  extra  discal  patch:  outer  area  with 
the  usual  dark  speckling  transformed  into  a  brown  nuclear  band, 
retracted  from  the  terminal  marks  l>v  a  pure  white  space;  six  suhcon- 
fluent  deep  black  marginal  spots,  separated  by  violaceous  metallic 
scales  on  the  inner  side,  joined  by  dark  grey  in  the  middle  and  divided 
by  yellow  specks  at  the  margin. 

Expanse. — Female,  31  mm. 

Habitat.  — (ruadalajara,  Mexico. 

Ti/pe.—(.\i.  No.  9612,  U.S.N.M. 

ARGYRACTIS  HERMINALIS,  new  species. 

Primaries  nearly  solidly  suffused  with  grey,  the  white  ground 
appearing  partially  along  the  inner  margin;  a  small  white  costal  bar 
at  middle;  discal  mark  oblique,  3^ellow,  preceded  and  followed  by  scat- 
tered pale  blue  metallic  scales;  a  large  curved  yellow  mark  before 
anal  angle;  a  white  subapical  dash  closel}^  followed  by  a  yellow  line 
that  curves  inward  below  the  end  of  the  dash  nearly  to  disc^al  mark; 
subterminal  line  white  al>ove,  silver  grey  l>elow;  terminal  line  yellow; 
fringe  dark  grey;  some  metallic  blue  scaler  near  anal  angle.  Sec- 
ondaries grey  suffused  except  in  submediaii  folds  and  base  of  cell:  a 
yellow  extra-discal  mark  followed  by  a  dark  grey  bar;  then  a  line  of 
pale  blue  metallic  scales;  then  another  yellow  band,  above  which  are 
two  slender  wavy  dark  lines  running  nearly  to  apex,  separated  by  yel- 
lowish; a  marginal  brownish  black  band  on  upper  half  of  outer  mar- 
gin, cut  into  on  its  inner  edge  b}-  irregular  whitish  spottings,  hut  not 
divided  into  spots  nor  intensely  black  and  not  ornamented  with  metallic 
scales. 

Expanse. — Female,  24  mm. 

77aJ2Va^.— (ruadalajara,  Mexico. 

Type.—C^t.  No.  9613,  U.S.N.M. 

ARGYRACTIS  JALAPALIS,  new  species. 

Very  similar  to  .1.  ijuadareimis  Schaus,  but  only  half  the  size.  Pri- 
maries brown  dusted  on  white,  the  markings  the  same  as  guadarenaiH 
except  for  a  faint  whitish  bar  at  middle  of  wing  on  inner  margin. 
Secondaries  as  in  (jHddavHisix.,  but  the  metallic  bar  has  a  more  j^early, 
less  bluish  luster,  and  there  is  a  greater  infiltration  of  yellow  in  the 
subapical  marking. 

Expanse. — Female,  17  mm. 

ITahitat. — Jalapa,  Mexico. 

Type.—C.^\.  No.  9614,  U.S.N.M. 
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ARGYRACTIS  CYLOIALIS,  new  q>ecies. 

Very  similar  to  A.  gmidarensix  Schaus^  and  of  the  same  ^ize.  TIm* 
primaries  have  a  nie>iial  whitish  line  a<'ro8s  the  wing,  whii-h  U  noC 
defined  in  the  type  of  g^utdar^nniH^  and  there  ii^  a  stronger  infiltrmtioo 
of  yellow  in  the  outer  portion  of  the  wing,  the  yellow  being  al-o  of  a 
lighter  tint;  it  is  especially  apparent  in  the  light  rounded  area  Viefore 
tomus,  where  it  forms  a  broad  are.  Secondaries  a**  is  y»///<for^/**/'-. 
with  the  metallic  band  duplicated  by  scales  outside  the  se<-ood  yelk^w 
mark;  more  infiltration  of  yellow  subapically:  the  marginal  black 
^pot<  more  rounded  and  concrete,  appearing  as  three  rather  birg»* 
spots  fused  to  an  oliva<'eous  black  margin  and  half  circled  on  the  inner 
>ide  by  white,  limited  from  the  white  area  within  by  an  irregular  black 
hmular  line. 

Expanse. — 30  mm. 

llahlUit, — Orizaba,  Mexico. 

7y;>e.— Cat.  No.  9*^15,  T.S.X.M. 

ARGYRACTIS  SINITALIS,  new  species. 

White,  washetl  with  gre}' -brown,  the  white  predominating  medially: 
a  slender  wavy  mesial  white  line  across  wing:  discal  mark  outlined  by 
two  approximate  brown  cusps;  submarginal  line  white,  brown  edged, 
very  sinuous,  nearly  touching  outer  margin  at  lower  third;  marginal 
line  yellow,  preceded  centrall}'  by  a  white  dash.  Secondaries*  brown  at 
l»se,  a  broad  white  shade  mesially  followed  by  brown;  two  dark  •^treak*^ 
running  to  apex,  the  whole  submarginal  area  with  blacki-ih  irroration**: 
marginal  black  spots  defined  by  metallic  bluish  scaler,  united  by  dark 
brown  outwardly,  set  in  a  pale  yellow  field,  which  is  limited  inwardly 
hy  a  slender  black  line. 

Ejppan^. — 20  mm. 

Ihhltat. — Orizaba,  Mexico. 

Type.-^^t.  No.  961T,  T.S.N.M. 

Genus  CATACLYSTA  Hubner. 
CATACLYSTA  JALISCALI8,  new  species. 

Primaries  brownish  grey;  a  nearly  straight  mesial  white  line;  pre- 
ceded centrally  by  an  orange-red  patch;  lower  half  of  space  l>eyond 
white  powdered  with  brown;  two  conspicuous  white  costal  dasher 
t-onverging  toward  tornus,  separated  below  by  orange-red;  a  dash  of 
this  color  obliquely  inward  from  tornus,  followed  above  by  a  short 
white  shade  which  joins  the  inner  da^^h;  scattered  metallic  wale**  at 
tornus.  Secondaries  brown  irrorate  at  base;  an  antemesial  orange- 
red  band;  followed  by  a  narrow  white  line  with  metallic  scales  on 
it;  outer  area,  including  the  discal  dot,  thickly  covered  with  black 
^perks;  a  narrow,  pure-white  area  before  the  roimd,  black  marginal 
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spots  which  are  large  and  joined  outwardly  by  black  with  patches  of 
metallic  scales;  only  a  trace  of  yellow  color  on  the  extreme  margin. 

Kvpan^e. — 21  mm. 

Ilahitat. — Guadalajara,  Mexico. 

Type.—Q2iL  No.  9616,  U.S.N. M. 

CATACLYSTA  ORIZABALIS,  new  species. 

Similar  to  Argyractis  guodurensU  Schaus  and  A.  jalapalU  Schaus. 
It  is  smaller  than  the  former  and  diflfers  in  having  the  whitish  mesial 
line  visible  for  its  lower  half,  the  inner  costal  streak  straighter  and 
placed  nearer  the  apex.  It  is  a  little  larger  than  the  latter,  darker  than 
the  type  specimen,  but  with  the  same  markings. 

E^tpanse, — Female,  20  mm. 

Habitat, — Orizaba,  Mexico. 

Type.—C2Lt.  No.  9618,  U.S.N.M. 

CATACLYSTA  SCARALIS,  new  species. 

Rich  dark  brown,  bronzy  shaded;  a  white  subbasal  dilution;  a  slen- 
der mesial  white  line,  excurved  above,  followed  by  a  white  dilution 
on  costa  and  alK)ve  inner  margin;  a  slender  irregular  white  outer  line, 
starting  subapically,  sending  a  loop  to  near  outer  margin  at  lower 
third,  then  returning  close  to  costa  and  again  returning  obliquely  to 
outer  fourth  of  inner  margin;  a  subterminal  spotted  white  line;  a 
black  terminal  line;  fringes  with  small  white  spots.  Secondaries  dark 
brown,  slight  traces  of  a  whitish  submarginal  line  centrally.  Body 
dark,  a  white  band  on  the  third  abdominal  segment. 

Kipanse, — Female,  18  mm. 

Hahitat. — Castro,  Parana,  Brazil. 

Tyy^e.— Cat.  No.  9642,  U.S.N.M. 

Genus  OLIGOSTIGMA  Guen^e. 
OLIGOSTIGMA  DUCALIS,  new  species. 

Body  gray,  the  thomx  whitish  centrally  with  a  dark  stripe  behind 
the  coUarand  one  at  base  of  abdomen.  Wings  shining  white;  primaries 
with  the  costa  gi-ay-dusted;  a  broad  brown-black  stripe  from  base  to 
apex,  slightly  narrowing;  a  similar  slender  stripe  from  before  tornus 
parallel  to  outer  margin,  diminishing  to  a  point  before  apex;  a  mar- 
ginal orange-red  line;  fringe  dark.  Secondaries  with  a  dark  band  at 
base,  another  submarginally;  terminal  line  as  on  fore  wings,  but 
broader,  edged  with  black  on  both  sides;  three  little  black  dots  in  the 
base  of  fringe  subapically. 

Krpathse, — 20  nun. 

/A/7/iV^^^. —SSo  Paulo,  Brazil. 

Type.— C^i,  No.  9619,  T.S.N.M. 
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Genus   CYMORIZA    Guen^e. 
CYMORIZA  PAROALIS,  new  species. 

Oherous,  diluted  to  whitish  next  to  the  lines;  subbasal  line  brown, 
wavy;  an  extra-basal  brownish  ocherous  shade  line;  inner  line  brown, 
angled  on  subcostal,  else  straight;  outer  lines  irregular,  starting  on 
co^ta  at  apical  fourth  roundedl}"  excurved  and  retreating  to  reniform, 
which  it  outlines,  then  to  inner  margin,  slightl}^  inflexed  below  median 
vein;  marginal  line  dark  yellow,  edged  b}"  a  tine  dark  line  which  is 
preceded  by  a  narrow  white  space.  Secondaries  with  subbasal,  outer 
mesial  and  submarginal  brown  lines,  shading  inward  and  detined  out- 
wardly by  ])aler  shading;  marginal  ornamentation  as  on  primaries. 

Erpan^,  —16  mm. 

IlahitHt. — Sao  Paulo,  Brazil. 

Tt/jM,,-C^t.  No.  9620,  r.S.N.M. 

CYMORIZA  JONESALIS,  new  species. 

Primaries  with  a  sulwipical  excavation;  shining  white,  marked  with 
broad  orange  ocherous,  brown-black  edged  bands  which  largely  occupy 
the  wing  and  leave  the  ground  color  to  appear  in  spots  as  follows: 
three  small  ones  in  basal  space,  an  anterior  band  narrowing  to  costa,  a 
transverse  elliptical  spot  in  submedian  space  outwardly  and  one  above 
it  beyond  cell,  an  outer  half  band  from  costa  to  median,  a  submarginal 
band.  Secondaries  with  a  strong  subapic-al  notch  and  a  large  one  at 
anal  angle,  causing  the  angle  to  be  retracted;  marked  as  fore  wings; 
white  spaces,  a  basal  band,  furcate  at  margin,  two  mesial  spots,  the 
inner  lunate,  the  outer  seraielliptical;  two  submarginal  spots,  the 
apical  rounded  triangular,  the  mesial  lunate,  fitted  in  between  the 
subapical  and  anal  incisions. 

Kt/fanne. — 19  mm. 

Ifahitut.  —i^o  Paulo,  Brazil. 

Tt^,— Cat.  No.  9643,  U.S.N.M. 

Genus   PARAPONYX    Hubner. 
PARAPONYX  DIANALIS,  new  species. 

White;  primaries  with  a  brown  dot  on  iimer  margin  near  base,  a 
black  dot  on  submedian  farther  out,  two  black  dots  for  reniform  with 
a  brown  one  below;  posterior  line  faint,  brown,  wavy;  a  brown  shade 
t<ubapically;  a  row  of  black  cusps  near  the  margin.  Secondaries  with 
blackish  discal  dot;  a  wavy  mesial  broken  brown  line;  a  brown  patch 
Hubapically  and  at  inner  angle;  a  row  of  black  cusps  as  on  fore  wing. 

Ktpan^. — 17  mm. 

Ilahltat.  — Stlo  Paulo,  Brazil. 

Type.—C^i.  No.  9621,  U.S.N.M. 
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PARAPONYX  PAULALIS.  new  species. 

White,  shaded  with  f)rowii  before  all  the  lines;  basal  space  brown 
filled  toward  costa;  a  mesial  brown  line,  angled  on  median,  preceded 
by  a  white  area,  before  which  is  a  brown  shade;  renifonn  a  white 
lunule  outlined  by  two  brown  lines;  posterior  line  indicated  on  costa 
and  margin  by  a  dark  line;  a  broad  brown  suffused  subterminal  shade; 
a  terminal  yellow  line,  preceded  by  a  narrow  brown  one;  black  ter- 
minal dots.  Secondaries  with  vague  brown  l>ands  near  base,  an  irreg- 
ular mesial  and  gently  curved  outer,  slender,  brown  lines;  margin  with 
a  brown  band  containing  some  metallic  scales  and  a  narrow  yellow 
terminal  line  with  brown  scales  on  the  extreme  margin. 

Ewpanae, — 18  mm. 

Ilahitat, — Sfio  Paulo,  Brazil. 

7}//?<>.— Cat.  No.  9644,  T.S.N.M. 

Genus  AULACODES  Guen^e. 
AULACODES    MORALIS,  new  species. 

White,  shaded  with  yellowish  brown;  inner  line  white,  angled  on 
median,  defined  by  yellowish  within  above  and  brown  below^  without, 
the  basal  space  containing  a  brown  patch  on  inner  margin;  outer  line 
irregular,  narrow,  white,  starting  on  costa  at  apical  fourth,  running 
outward  to  subterminal  line,  then  returning  to  costa  around  reniform 
and  back  again  to  inner  margin  near  torn  us,  angled  on  submedian: 
the  loop  is  outwardly  filled  with  yellowish,  a  patch  of  black  scales  in 
place  of  the  reniform;  a  yellow-brown  subapical  triangular  spot;  a 
submarginal  white  line,  the  margin  yellow-brown  with  black  terminal 
edge.  Secondaries  with  two  short  mesial  diffused  bands;  a  broad  sub- 
marginal  band  centrally  with  rounded  ends;  marginal  band  as  on  fore 
wings,  the  fringes  white,  interlined  with  a  row  of  brown  spots. 

Kigali  He, — 16  mm. 

Ilahitat. — Sao  Paulo,  Brazil. 

7V7>..— Cat.  No.  9645,  T.S.N.M. 

AULACODES    TEMPLALIS,  new  species. 

Primaries  white,  largely  covered  by  the  yellow-brown  marks;  base 
mottled  with  this  color;  inner  line  broad,  brown,  angled  on  median, 
joined  by  a  bar  to  the  outer  line,  which  is  likewise  broad;  it  starts 
from  costa  at  outer  fourth,  makes  a  loop  around  reniform,  and  curves 
to  inner  margin;  subterminal  line  yellow-brown,  dark  edged,  broad, 
bent  in  a  compressed  loop  up  to  and  including  reniform;  terminal  line 
yellow,  brown  edged.  Secondaries  with  two  basal  yellow-brown  bars, 
inner  and  outer  mesial  brown  bands  rather  widely  separated,  flexuous 
in  opposite  directions;  a  broad  yellow  band  nearly  fills  the  subterminal 
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^pai'e,  brown  edge<l,  brown  irrorate;  terminal  yellow  line  broa<l  an«l 
containing  four  quadrate  black  spots  with  white  pupils,  running  from 
the  8uhapical  incision  to  above  anal  angle;  fringes  dark. 

licfHiuJtt. — 16  mm. 

IlaUttft  —Castro,  Parana,  Brazil. 

ry/)^.-Cat.  No.  9646,  U.S.N.M. 

AULACODES  CONPUSAUS.  new  species. 

With  the  pattern  of  markings  of  the  preceding  spec'ies  and  the  fol- 
lowing diflferences:  the  brown  markings  are  expanded,  reducing  the 
white  areas  to  narrow  lines;  all  the  markings  are  broadly  yellow  cen- 
tered, reducing  the  brown  to  narrow  bordering  lines;  the  subterminal 
band  in  its  upcun^e  to  renifomi  is  constricted,  nearly  dedning  a  sep- 
arate reniform  spot.  On  the  secondaries  the  two  mesial  bands  are 
brown  and  become  confluent  centrally;  the  marginal  markings  hardly- 
differ  in  the  two  species. 

EejhiitMt. — 14  mm. 

/^/^/A//.— Castro,  Parana,  Brazil. 

%e.— Cat.  No.  %47,  C.S.N.M. 

AULACODBS   PAMPALIS,  new  species. 

Lustrous  brown,  yellowish  tinted,  nearly  unicolorous;  the  lines  can 
be  traced  faintly,  whitish,  narrow,  with  dark  edges,  occupying  the 
positions  of  the  white  bands  of  the  two  preceding  species,  of  which 
this  is  a  further  development  in  the  same  direction.  Secondaries 
shaded  in  brown,  leaving  three  whitish  bands  which  correspond  appar 
ently  to  the  edges  of  the  dark  lines  of  the  other  species,  the  third  band 
being  submarginal;  a  narrow  marginal  dull  yellowish  area  with  brown 
edge  on  each  side,  but  without  any  development  of  ocellate  spots. 

KtjHtn^. — Female,  19  mm. 

I/ahfM. — Castro,  Parana,  Brazil. 

7>;>-.— Cat.  No.  9648,  U.S.N.M. 

Genus   NYMPHULA   Schrank. 
NYMPHULA  PRANCISCALIS.  new  species. 

Primaries  grey-brown,  thickly  dusted  on  a  white  ground  that  is 
completely  obscured  except  to  a  lens:  median  area  darker,  limited  by 
the  mesial  and  outer  lines  white  are  obsolete,  the  outer  forming  a 
rather  large  outcur\e  over  cell.  Secondaries  white,  a  marginal 
brownish  line  toward  apex.  Head  and  thorax  of  the  color  of  fore 
wings,  white  below  the  eyes. 

Etjmn^. — Female,  20  mm. 

Uahit4d. — Castro,  Parana,  Brazil. 

7}//^.— Cat.  No.  9W9,  U.S.N.M. 
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Genus  PARTHENODES  Guen^e. 
PARTHBNODES  BERTHALIS,  new  species. 

Ground  color  shining  white;  primaries  shaded  with  brown  along 
costa,  before  mesial  line  and  in  a  submarginal  band;  inner  line  brown, 
slender,  near  base;  mesial  line  narrow,  blackish,  broken,  separated 
within  b}'^  a  narrow  white  space  from  a  broad  brown  shade-band; 
outer  line  reduced  to  a  small  oblique  blackish  bar  on  inner  margin; 
reniform  a  brown  ringlet;  submarginal  shade-band  strongly  angled 
inward  on  submedian;  a  marginal  yellow  line,  narrowly  edged  with 
black.  Secondaries  with  traces  of  mesial  line  and  on  the  margin 
traces  of  black  spots,  which  consist  of  four  groups  of  black  scales 
with  a  faint  tint  of  yellowish  about  them,  preceded  and  followed  by  a 
scattered  line  of  black  scales. 

Expame. —  Fema\e^  22  mm. 

Habitat. — Castro,  Parana,  Brazil. 

Type.— C^it.  No.  9650,  U.S.N.M. 

Genus  MACALLA  Walker. 
MACALLA  PARANENSIS,  new  species. 

Palpi  and  body  creamy  brown;  primaries  creamy  brown  on  basal 
half  with  dark  spot  on  costa  and  a  few  blackish  dots  below,  dark 
brown  outwardly;  raised  scales  in  cell  light  within,  dark  without;  lines 
obsolete,  the  surface  somewhat  mottled,  the  submarginal  showing  as  a 
series  of  light  points  on  the  veins,  preceded  and  followed  by  slender 
black  lines;  a  marginal  black  line;  fringe  light  with  dark  checkerings. 
Hind  wings  whitish,  the  apex  fuscous,  traces  of  a  submarginal  line 
above;  a  marginal  black  line. 

Expame.  -^9Aq,  32  mm. 

Habitat. — Castro,  Parana,  Brazil. 

Type.— Cdit.  No.  9622,  U.S.N.M. 

MACALLA  ALBESCENS,  new  species. 

Primaries  greenish  brown,  irrorate  with  black  scales;  mesial  line 
pale,  running  into  a  large  white  blotch  on  inner  margin,  with  a  broad 
brown- black  shade  before  and  a  narrow  black  line  beyond  a)x)ve  the 
blotch;  an  oblique  black  discal  bar;  outer  line  wavy,  pulverulent,  ill 
defined,  followed  by  a  white  shade;  a  terminal  row  of  black  dots. 
Secondaries  white,  stained  with  grey  at  apex  and  narrowly  along  outer 
margin  for  the  upper  half. 

Expame. — 85  mm. 

HaUtat.— 

7V;>.— Cat.  No.  9651,  U.S.N.M. 
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Genus  JOCARA  Walker. 
JOCARA  APICALIS,  new  species. 

Olivaceous  brown,  rather  dark;  palpi  and  thorax  hiteous  and  dark 
bix)wn  shaded.  Primaries  squatuose  with  diversified  but  ill-defined 
shades,  reddish  brown  along  center  of  inner  margin;  mesial  line  pale, 
diffused;  outer  line  submarginal,  rather  distinct,  pale,  dark  edged 
within,  bluntly  dentate  outwardly,  gently  excurved  over  the  lower 
discal  nervules;  a  white  blotch  on  outer  margin  at  apex  irrorate  with 
reddish  scales;  a  row  of  black  terminal  dashes;  fringe  lighter  above  at 
the  blotch.  Hind  wings  whitish,  soiled  grayish,  relieving  a  pale  sub- 
marginal  line  which  retreats  inward  subapically ;  costa  and  apex  darkly 
shaded;  a  black  marginal  line;  fringe,  especially  along  inner  margin, 
roseate  tinted. 

Expatifit, — Female,  31  mm. 

ITnhitut, — Orizaba,  Mexico. 

7//7>e.  -Cat.  No.  9623,  T.S.N.M. 

Genus   DEUTEROLLYTA    Lederer. 
DEUTEROLLYTA    PAGIROA,  new  species. 

Thorax  dark  gray  with  whitish  scales  intermixed,  palpi  and  antennal 
process  shaded  with  luteous;  primaries  luteous,  broadly  so  along  inner 
margin,  shaded  with  olivaceous  brown  centrally  except  along  costa  in 
mesial  space;  a  pale  speck  in  cell  and  slight  dark  discal  dot;  sul)- 
marginal  line  finely  dentate,  pale,  retreating  from  margin  apically;  a 
terminal  row  of  black  dashes.  Secondaries  whitish,  ai>ex  broadly  dark 
grey,  running  along  outer  margin  naiTowh';  blackish  points  on  the 
veins  submarginall}'  centrally. 

KpjHm.st, — 29  mm. 

Habitat. — Castro,  Parana,  Brazil. 

7V/?^.— Cat.  No.  9«52,  U.S.N.M. 

Genus    PYRALIS    Schrank. 
PYRALIS    GARALIS,  new  species. 

Head  and  thorax  dark  brown:  primaries  luteous  brown,  irrorate 
with  dark;  inner  line  dark,  angled  on  submedian  and  vein  1,  obsolete 
alx)ve;  a  black  point  for  orbicular;  a  round  dark  spot  for  reniform, 
j*liffhtly  kidney  shaped;  outer  line  wavy  above,  slightly  excurved  over 
crll,  incurved  below,  incised  on  submedian  and  excised  on  vein  1;  a 
terminal  row  of  dark  dashes.  Secondaries  subpellucid,  grayish  lute- 
ous, shading  dark  at  apex;  traces  of  an  outer  line;  terminal  dashes  as 
on  fore  wings  but  fainter. 

EjtptUiHe, — 20  mm. 

IlahUat, — Sao  Paulo,  Brazil. 

7>//<.-Cat.  No.  9624,  U.S.N.M. 
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DESC  KIFPIONS   OF  SIX   NEW  SPECIES   OF  FISHES   FROM 

JAPAN. 


By  David  Starr  Jordan  and  Alvin  Skale, 

Of  Stanpyrd  Ihiirerinty^  California. 


The  species  noted  in  the  present  paper  were  obtained  in  Japan  in 
11^ H>,  by  Professors  Jordan  and  Snyder. 

The  accompanying  drawings  are  the  work  of  Mr.  William  S. 
Atkinson. 

Family  CYPRIXID^:. 

PHOXINUS  SEPTENTRIONALIS  Jordan  and  Seale,  new  species. 

Head,  3.75  in  length  (without  caudal);  depth,  -l:.50;  eye,  o.50  in 
head;  snout,  3.50;  D.  9;  A.  11;  interorbital  area,  3,  wider  than  eye; 
scales  about  70.     Teeth,  2,  5. 

Body  oblong,  moderately  compressed;  snout  evenly  rounded;  depth 
of  caudal  peduncle,  3  in  head;  mouth  small,  with  thin  lips;  no  barlM^ls; 


Fig.  L— Phoxinus  septentrionalih. 

maxillary  scarcely  reaching  front  of  eye;  gill-mkers  short  and  Hat,  8 
on  lower  limb;  lateral  line  extending  abruptly  downward  and  back- 
ward to  above  middle  of  pectoral,  ceasing  near  the  middle  of  bod\\ 
Origin  of  dorsal  midway  between  front  of  eye  and  base  of  caudal, 
the  longest  ray,  1.50  in  head;  ventrals  inserted  under  front  of  dorsil; 
I)«^toral  equal  to  postorbital  part  of  head;  caudal  forked,  1.20  in  head. 

Proceedings  U.  S.  National  Museum,  Vol.  XXX— No.  1445. 
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Color,  in  .spirits,  yellowish  white:  a  nariow  but  distinct  dark  line  on 
side  from  middle  of  caudal  anteriorly  to  first  third  of  body;  fins  all 
pale. 

Twelve  specimens  of  this  minnow  were  obtained  in  a  small  stream 
at  Aomori,  in  northern  Japan.     Length,  1.70  inches. 

Tt/jM.— Cat.  No.  53411,  U.S.N.M. 

Cot y pen, — No.  9257,  Stanford  Universit\'. 

LEUCISCUS  CiSRULESCENS  Sauvage. 

Of  this  species,  originally  described  from  Lake  Biw-a,  we  have  two 
examples  from  Kawatana,  near  Nagasaki.  These  were  overlooked  in 
the  review  of  Japanese  Cyprinidie  by  Jordan  and  Fowler." 

RHODEUS  ORYZ^  Jordan  and  Scale,  new  species. 

Head,  8.75  in  length  (without  caudal);  depth,  :^.5(>;  eye,  2.75  in  head; 
I).  10;  A.  12;  pharyngeal  teeth,  5,  hooked;  scales,  11-82;  lateml  line 
sloping  downward  and  backward  to  above  or  somewhat  behind  ven- 
trals,  where  it  ceases. 

Body  deep,  compressed;  snout  short,  shorter  than  eye,  which  is 
equal  to  interorbital  width;  mouth  small,  the  maxillary  not  reaching 


Fig.  2.— Rhodeus  oryz.^:. 

front  of  eye,  its  tip  with  a  distinct  barbel;  scales  firm;  front  of  dorsal 
nearer  snout  than  base  of  caudal;  ventrals  below  tip  of  pectoral,  which 
is  1.85  in  head;  caudal  about  equal  to  head. 

Color,  in  spirits,  yellowish;  the  margins  of  the  scales  al)ove,  slightly 
darker;  a  dark  stripe  from  nuchal  region  to  front  of  dorsal;  a  golden 
shade  on  opercle;  fins  yellowish,  luimarked. 

Seven  specimens,  the  largest  an  inch  long,  were  taken  in  a  ditch  in 
a  rice  field  at  Kawatana,  northwest  of  Nagasaki,  in  the  island  of  Kiu- 
siu,  in  Japan.  It  is  found  in  company  with  the  small  Cyprinodont, 
ApJoi'.he'ilfdi  hit!pei<^  which  it   somewhat   resembles.     This  sj>ecies   is 

«Proc.  r.  S.  Nat.  :\Ius.,  XXVI,  1908,  p.  845. 
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related  to  the  Chinese  Rhnleius  ocellatuH^  and  both  seem  to  belong  to 
the  European  genus,  lihodeus. 

Type,-CvX.  No.  53412,  U.S.N.M. 

Cotype^, — No.  9258,  Stanford  University. 

SAYONARA  Jordan  and  Seale,  new  genus. 

The  genus  Sayonara  is  related  to  Anthicuf,  and  may  be  thus  char- 
acterized: 

Body  robust,  covered  with  ciliated  scales;  lateral  line  complete, 
running  high,  its  tubules  simple;  maxillary  and  jaws  scaly;  no  supple- 
mental maxillary;  no  teeth  on  pterygoids  or  tongue;  preopercle  ser- 
rated, without  plectroid  spines;  gill-rakers  short;  dorsal  notched,  the 
spines  ten,  all  low,  first  and  last  short;  no  filamentous  rays;  pectorals 
long,  un-symmetrical,  the  rays  branched;  ventrals  slightl}^  before  pec- 
torals; caudal  fin  convex. 

Type. — Saytmara  mtsuina^. 

SAYONARA   SATSUM A  Jordan  and  Seale,  new  species. 

Head,  2.30  in  length  (to  base  of  caudal);  depth,  2.80;  eye,  4.80  in 
head;  snout,  4;  D.  X,  15;  A.  Ill,  7;  scales,  33. 
Body  rather  short,  not  greatly  compressed;  depth  of  caudal  pedun- 


FlG.  3.— bAYONAKA  SATSl'M^'. 

tie  2.IX)  in  head;  mouth  large,  the  maxillary  extending  to  below  pos- 
t<»rior  margin  of  eye,  its  distal  breadth  1.50  in  e^^e;  minute  teeth  on 
jaws,  vomer,  palatines,  none  on  pterygoids  or  tongue;  upper  jaw 
with  four  enlarged  teeth;  gill-rakers  short  and  blunt,  T  +  10,  the  five 
outermost,  above  and  below,  rudimentary;  maxillary,  lower  jaw,  and 
forehead  scaly;,  no  supplemental  maxillary  bone;  preopercle  and 
lower  margin  of  interopercle  and  preopercle  evenly  serrated;  no 
plectroid  spines  on  preopercle;  opercle  with  three  short,  flat  spines, 
scales  large,  ciliated,  equidistant,  the  middle  one  largest,  lateral  line 
complete,  running  high;  tubules  short,  simple.  Soft  rays  scaly  at  base. 
Proc  N.  M.  vol.  XXX— 06 10  ugmzea  oy  vj v^wglC 
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Front  of  spinous  dorsal  slightly  in  advance  of  pectorals,  the  spines 
low;  the  third  slightly  longest,  3.75,  in  head;  the  fourth  and  fifth 
similar,  the  othei*s  gradually  shorter  to  the  tenth,  the  higher  eleventh 
being  a  soft  ray;  soft  dorsal  highei,  tne  longest  ray,  2.10  in  head; 
base  of  soft  dorsal,  1.75  in  head;  longest  anal  ray,  2.30  in  head,  its  base, 
1.25  in  the  longest  ra}^;  second  anal  spine  the  longest  and  strongest, 
slightly  greater  than  length  of  snout;  pectonil  very  long,  unsymnietri- 
cal,  its  lower  rays  extending  to  middle  of  anal,  1.20  in  head;  the  i-ays 
branched;  Origin  of  ventrals  slightly  before  upper  axil  of  pectorals, 
their  tip  reaching  nearly  to  vent,  their  length,  1.70  in  head;  caudal 
rounded,  1.60  in  head. 

Color,  evidently  bright  red  in  life.  In  spirits,  yellowish  white, 
with  about  three  very  indistim;t  whitish  longitudinal  stripes  on  side; 
tins  pale,  unmarked. 

One  specimen,  6.25  inches  long.  No.  9259  Stanford  University,  was 
taken  at  Yamagawa,  in  the  province  of  Satsuma,  near  Kagoshiuia,  by 
Dr.  Kakichi  Mitsukuri,  by  whom  it  was  presented  to  Stanford 
University. 

STELGISTRUM  MORORANE  Jordan  and  Seale,  new  species. 

Head,  2.75  in  length  (without  caudal);  depth,  1;  eye,  3.50  in  head; 
D.  IX-16;  A.  11;  scales  38;  a  row  of  about  28  modified  toothed  scsiles 
along  base  of  dorsals. 

Head  large;  snout  pointed,  e(|ual  to  eye;  mouth  rather  large,   the 


Fig.  1.— Stel«i8trum  mororanb. 

maxillary  extending  to  below  posterior  third  of  eye;  jaws  even;  bands 
of  minute  teeth  on  jaws  and  vomei',  none  on  palatines;  preopercle 
with  4  rather  small  spines,  tin*  upper  and  longest  curved  upward,  the 
second  direct(Kl  backward,  the  others  downward  and  forward;  opercle 
roughened  ))ut  unarmed;  four  large  pores  on  under  jaw;  gill-rakers 
reduced  to  blunt,  prickly  i)rocesses,  7  on  lower  limb;  mucous  pores 
?ibout  eye  large  ancl  distinct;  head  roughened  with  small  prickles. 
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Origin  of  dorsal  above  axil  of  pectoral;  fourth  dorsal  spine  longest, 
175  in  head;  pectoral,  1.30  in  head;  ventraLs  slightly  before  pectorals, 
i  in  head;  caudal,  1.75  in  head. 

Color,  in  spirits,  yellowish  white,  with  three  wide  brown  bands 
which  extend  over  back  and  obliquely  forward  on  sides;  a  dusk}^ 
blotch  at  base  of  caudal;  a  distinct  brownish  blotch  on  lower  part  of 
ha.se  of  pectoi-al;  fins  uniform  pale. 

One  specimen,  1.25  inches  long,  No.  9260,  Stanford  University, 
was  di-edged  in  the  harbor  of  Mororan,  island  of  Hokkaido. 

RHINOOOBIUS  NAGOY^  Jordan  and  Seale,  new  species. 

Head,  3  in  length  (without  caudal);  (Jepth,  6.20;  eye,  5  in  head;  D. 
VI-9;  A.  10;  scales  35. 

Body  moderately  elongate,  compressed;  depth  of  caudal  peduncle, 
185  in  head;  snout,  2.75  in  head,  rather  rounded  and  depressed; 
depth  of  head,  through  pupil  2.40  in  its  length;  greatest  width,  1.50; 


FlO.  5.— RHINOGOB1U8  NAGOY*. 

cheeks  and  opercles  naked;  nuchal  region  naked;  interorbital  space 
narrow  about  twice  pupil;  mouth  large,  the  maxillary  reaching  front 
of  orbit;  jaws  with  three  rows  of  short  curved  teeth;  tongue  rounded; 
gillrakers  short  and  thick,  10  on  lower  limb;  dorsal  with  the  first 
four  spines  elongate  and  filiform,  the  longest,  1.10  in  head;  posterior 
rays  of  soft  dorsal  longest,  1.50  in  head;  longest  anal  ray,  1.75;  pec- 
toral, 1.30  in  head,  none  of  the  rays  silk  like;  ventrals,  2.20  in  head; 
caudal  rounded,  1.50  in  head. 

Color,  in  spirits  yellowish,  with  about  5  rather  indistinct  vertical 
brown  bars  wider  than  the  interspaces;  two  lines  at  base  of  pectoral; 
spinous  dorsal  slightly  clouded  with  bluish;  soft  dorsal  with  four  lon- 
gitudinal stripes;  caudal  with  8  vertical  brown  bars,  the  one  at  base 
shorter,  wider,  and  darker  colored  than  the  others;  anal  white,  clouded 
with  bluish,  pectoral  and  ventral  white. 

One  specimen,  2.55  inches  long.  No.  9262,  Stanford  University, 
wart  sent  from  Nagoya,  Japan,  by  Professor  Keinosuke  Otaki. 
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CALLIONYMUS  KITAHARA  Jordan  and  Seale,  new  species. 

Head,  3.55  in  length  (without  caudal);  depth,  9;  eye,  2.50  in  head; 
D.  lV-9;  A.  9;  snout,  3  in  head. 

Preopereular  spine  with  four  curved  hooks  on  upper  side,  and  a 
spine  turned  downward  and  forward  at  base;  distance  from  tip  to  tip 
of  preopereular  spines  equal  to  length  of  head;  depth  of  head  equal 
to  diameter  of  orbit;  head  pointed  anteriorly;  mouth  small,  with  small 
teeth;  gill-opening  a  small  aperture  at  upper  edge  of  opercle. 

Dorsal  spines  low,  the  first  or  longest  scarcely  greater  than  eye,  the 


FlO.  6.— CALLIONYMUS  KITAHARjE. 

fin  triangular  in  form,  the  other  spines  gradually  shortened;  p)ectoral 
1.40  in  head;  ventrals,  1.5U  in  head;  caudal  pointed,  1.10  in  head. 

Color,  in  spirits,  uniform  slaty  brown,  a  shade  paler  on  nuchal 
region;  fins  colored  like  the  body. 

A  single  specimen,  No.  9261,  Stanford  University,  1.50  inches  long, 
was  taken  in  the  harbor  of  Nagasaki.  It  resembles  Callionymus  hen- 
itegurl^  but  seems  to  be  distinct.  It  is  named  for  Mr.  T.  Kitahara,  of 
the  Imperial  Bureau  of  Fisheries. 
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NEW  AMERICAN  PALEOZOIC  OSTRACODA. 

NOTES  AND  DESCRIPTIONS  OF  UPPER  CARBONIFEROUS 
GENERA  AND  SPECIES. 


By  Edward  O.  Ulrich," 

Geologigl^  V,  S.  Geological  Surrey, 
And  Ray  S.  Bassler, 

AssiMant  Curator ,  Department  of  Geology. 


The  first  article  of  this  series  of  papers  was  published  by  Mr.  Ulrich 
in  1900,*  when  species  of  Ctenobolbvrui  and  Kirkhya  were  described. 
Since  that  time  Mr.  Bassler  has  joined  Mr.  Ulrich  in  the  study  of 
these  organisms  and  they  now  hope  to  publish  papers  upon  this  sub- 
ject more  frequently.  Their  aim  in  these  papei's  will  be  to  publish 
illustrations  and  descriptions  of  new  families,  genera  and  species,  as 
well  as  notes  upon  those  already  established,  leaving  the  classification 
and  definition  of  the  higher  groups  until  a  future  time,  when  the  fossil 
optracoda  can  be  made  the  subject  of  a  monograph.  All  of  the  speci- 
mens figured  in  this  article  are  in  the  collections  of  the  United  States 
National  Museum. 

Superorder  OSTRACODA. 

Family  LEPERDITELLID^,  new  family. 

Genus  PARAPARCHITES,  new  genus. 

LeperdiHa  (part)  of  authors. 

Carapace  small,  1  mm.  to  2  mm.  in  length,  leperditoid  or  subovate 
in  shape;  surface  smooth,  sometimes  with  a  small  tubercle  or  spine  in 
antero-cardinal  third  of  each  valve;  right  valve  with  ventral  edge  rab- 
beted so  as  to  slightly  overlap  the  simply  beveled  edge  of  the  left 
valve;  dorsal  edges  of  valves  usually  unequal,  the  left  slightly  the 

•Pabliabed  by  permisBion  of  the  Director  of  the  U.  S.  Geoloj^ical  Survey. 
*Jour.  Cincinnati  8oc.  Nat.  Hist.,  XIX,  1900,  pp.  179-185. 
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more  prominent  and  commonly  overlapping  the  right  or  receiving  its 
edge  in  a  shallow  groove. 

Type  of  genets, — Paraparchites  hu7nero»us^  new  species. 

This  genus  is  established  for  the  reception  of  the  majority  of  the 
Carboniferous  and  Devonian  ostracoda  that  hitherto  have  been 
referred  to  the  genus  Leperditia,  The  writers,  however,  are  satisfied 
that  the  genetic  relations  of  these  species  are  not  with  the  Ordovician 
and  Silurian  types  of  Leperdltla^  but  rather  with  the  group  of  species 
for  which  eJones  proposed  the  name  Aparchites.  True  species  of 
Leperditia  always  attain  a  much  greater  size  and  their  tests  have  a 
characteristically  black  color  that  is  never  present  in  the  group  of 
species  for  which  the  name  Paraparchites  is  here  proposed.  The  lat- 
ter are  further  distinguished  from  Leperditia  by  the  character  of  the 
ventral  overlap  of  the  valves,  which  is  not  simple  but  eflFected  by 
means  of  a  groove  in  the  edge  of  the  right  valve  into  which  the 
beveled  edge  of  the  left  valve  is  received.  The  relation  of  the  dorsal 
edges  of  the  valves  is  also  different  in  the  two  groups  of  species,  the 
edges  meeting  evenly  in  Leperditia  while  in  Paraparchites  the  back  of 
the  left  valve  commonly  projects  more  or  less  beyond  that  of  the  right 
valve,  and  in  most  cases  contains  a  groove  just  over  the  straight  hinge 
line  into  which  the  edge  of  the  right  valve  is  inserted. 

As  expressed  above  and  indicated  by  the  proposed  name,  Parapar- 
chites IS  regarded  as  closely  related  to  and  probably  derived  from 
Aparchites,  In  the  latter,  however,  the  ventral  edges  of  the  valves 
meet  without  appreciable,  or,  at  any  rate,  constant  overlap,  and  it  is 
this  difference  that  is  chiefly  relied  on  in  distinguishing  the  two 
genera.  Otherwise  the  general  aspect  of  the  carapace  is  ver\^  similar 
in  the  two  groups  of  species,  the  shape  and  size  being  about  the  same, 
while  the  dorsal  inequality  of  the  valves  is  at  least  simulated  in  certain 
Ordovician  species  of  Aparchites  (e.  g.,  A,  elliptlca  Ulrich). 

Paraparchites  is  doubtless  closely  related  also  to  LLeperditella^  an 
Ordovician  genus,  the  principal  difference  now  recognized  being  that 
the  ventml  overlap  is  reversed  in  the  two  genera,  the  right  valve  over- 
lapping in  the  former  and  the  left  in  the  latter.  The  inter-relations 
of  these  two  genera  and  AparehiteH  are  intimate,  while  their  alliances 
with  other  types  of  ostracoda  are  such  as  to  indicate  a  distinct  family 
with  characteristics  that  in  a  considemble  degree  at  least  are  interme- 
diate between  those  of  the  Leperditiidae  and  the  Beyrichiid«e.  Like 
the  latter  family,  the  Leperditellidae,  as  the  new  family  may  be  called, 
were  probably  derived  from  some  early  Ordovician  member  or  mem- 
bers of  the  Leperditiidae,  but  the  general  or  average  expression  of  the 
new  family  is  more  like  that  of  the  simple  types  of  the  Beyrichiidae. 
In  the  opinion  of  the  writers,  further,  the  peculiar  late  Paleozoic  to 
recent  genus  Cytherella  was  derived  from  Paraparchites  or  some 
related  genus,  and  hence  from  the  Leperditellidae. 
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PARAPARCHITES  HUMEROSUS,  new  species 
Plate  XI,  figs.  1^. 

Length  of  large  example,  1.8  ram.;  height  of  same,  1.25  mm.;  thick- 
ness of  same^  1.05  mm.  Carapace  subovate,  with  the  outline  slightly 
angulated  in  the  antero-dorsal  region;  surface  rather  strongly  convex, 
with  greatest  thickness  near  middle  of  valves.  Left  valve  with  dorsal 
edge  straighter  than  in  right  valve,  the  edge  in  the  latter  being  con- 
vex in  outline  and  thickened  so  that  it  projects  above  the  hinge  line 
of  the  left  valve.  Ventral  edge  of  carapace  thick  and  sligntly  chan- 
neled on  each  side  of  the  constant  line  between  the  valves. 

This  species  is  distinguished  from  all  known  American  Carboniferous 
species  referable  to  this  genus,  and  from  those  from  British  rocks 
described  by  Jones  and  Kirk  by  as  of  LeperditUi^  except  their  Z.  com- 
premi.  in  the  more  ovate  outline  of  its  carapac*e.  The  valves  of  Z.  cajn- 
jn'essa,  however,  are  much  less  convex,  especially  in  the  middle  parts, 
80  that  its  carapac^e  presents  a  very  different  outline  in  edge  views 
when  compared  with  the  comparatively  evenly  convex  profiles  pre- 
sented in  corresponding  views  of  P,  mihovata.  In  all  the  other  Car- 
boniferous Leperditiidae  the  dorsal  line  is  straighter  and  one  or  both 
of  the  dorsal  angles  much  better  defined. 

On  account  of  the  thickening  of  the  dorsal  edge  of  the  right  valve 
and  the  rounding  of  the  outline  thereby  produced,  this  valve  may  be 
mistaken  for  valves  of  CytJierella  like  (\  ricliterlana  f}on^^  andKirkb^- 
and  C,  infiuta  Jones  and  Kirkby. 

Fffrmatum  and  locality. — Abundant  in  the  Elendale  formation,  Man- 
hattan, Kansas,  and  in  yellow  shales  of  the  Wreford  limestone,  B 
miles  west  of  Reece,  Kansas.  The  species  occurs  also  in  forms  gener- 
ally a  little  inferior  in  size  to  the  Manhattan  specimens,  very  abun- 
dantly in  the  Permo-Carboniferous  deposits  of  Texas,  notably  in 
certain  dark  shaly  limestone,  on  Mustang  Creek,  east  of  Ballinger. 

ft>/l/:?v^.— Cat.  Nos.  35627,  35657,  U.S.N.M. 

NOTES  ON  CARBONIFEROUS  BEYRICHIII)^  AND  KIRKBYIDiE. 

The  Carboniferous  ostracoda  that  have  been  referred  b}^  authors  to 
the  genus  Btfyrickia  are  divisible  primarily  into  two  unequal  groups. 
One  of  these,  which  of  the  two  accords  the  more  nearly  with  the 
Silurian  genotypes  of  the  genus,  has  equal  valves;  the  other,  which 
contains  more  species,  has  unequal  valves,  the  left  being  the  larger. 
The  first  group  embraces  species  like  B,  ?  radlata  Jones  and  Kirkby, 
an  American  example  of  which  is  here  figured.  In  this  and  the  other 
species  of  this  group,  the  surface  of  each  valve  presents  but  two 
rounded  nodes,  one  larger  than  the  other.  The  smaller  node  is  situ- 
ated behind  the  median  sulcus  and  well  down  toward  the  base  of  the 
dorsal  half  of  the  valve.     The  larger  node  is  placed  more  or  less  in 
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front  of  the  center  of  the  valve  and  generally  its  base  extends  farther 
up  toward  the  dorsal  edge  and  not  infrequently  reaches  it. 

Strictly  speaking,  these  bituherculated  species  are  not  congeneric 
with  the  original  Silurian  types  of  Beyrichia,  The  latter  have  three 
nodes  or  lobes — a  central  one,  usually  the  smallest  and  corresponding 
to  the  posterior  (smaller)  node  in  these  Carboniferous  species,  a  larger 
anterior  lobe,  and  a  posterior  one  that,  like  the  anterior  lobe,  is  gen- 
erally developed  into  an  incurving  ridge.  This  posterior  node  is  not 
developed  in  the  bituherculated  group  of  species  in  question,  and  as 
this  group  contains  many  species  and  represents  a  well-marked  stage 
in  the  development  of  the  Beyrichiidce,  a  distinct  generic  arrange- 
ment seems  advisable.  However,  on  account  of  the  present  uncer- 
tainty respecting  the  limits  of  such  related  and  not  well-established  gen- 
era as  BeyrlchiopHiJi^  Beyriehldla^  and  SynapJie^  and,  more  especially, 
because  it  may  become  desirable  to  modify  the  definition  of  the  simi- 
larly bituherculated  genus  Uhlchla  so  that  it  shall  include  them,  it  is 
deemed  advisable  to  defer  proposing  a  new  genus  until  comparisons 
now  in  progress  may  be  completed.  It  may  be  well  to  mention  also 
that  the  writers  have  in  manuscript  descriptions  of  two  late  Silurian 
species  from  Maryland,  having  unquestionable  affinities  to  Beyrichla^ 
in  which  the  lobation  of  the  valves  is  reduced  to  two  small,  ill-defined, 
subcentral  swellings  situated  on  either  side  of  a  well-developed  primi- 
tian  sulcus. 

Though  variable  in  what  are  usually  to  be  regarded  as  important 
respects,  the  next  following  species,  which  belongs  to  the  larger, 
inequivalved  group,  still  seems  to  conform  in  essential  particulars 
to  the  British  species  upon  which  Jones  and  Kirkby  founded  not 
only  one  but  three  genera,  namely,  BeyrichiopalH^^  Bey^'ichelln^^  and 
Synaphe/  Besides,  a  number  of  species  that  can  scarcely  be  distin- 
guished generically  from  either  BeyrlchUMa  or  Sytmphe  are  described 
b}^  the  same  authors  as  true  Beyrichiae.  Careful  comparisons  show 
that  the  permanent  as  well  as  the  variable  features  of  the  lobation  of 
the  valves  is  so  nearly  the  same  in  all  these  inequivalved  forms  that 
the  present  writers  are  inclined  to  doubt  the  necessity  of  more  than 
two,  instead  of  four,  distinct  genera.  Indeed,  if  the  whole  assemblage 
were  referred  to  a  single  comprehensive  genus,  with  perhaps  two  or 
three  subgenera,  the  arrangement  would  have  advantages  over  the 
present  classification.  If  the  latter  suggestion  were  adopted,  Beyr!- 
chiella  would  be  the  main  genus,  Synaphe  would  drop  out  as  a  syno- 
nym, and  Bey  rich  lops!i<  would  be  the  su})generic  designation  for  the 
fringed  species.  A  second  subgenus,  if  found  desirable,  might  then 
be  erected  for  the  group  of  species  of  which  Btnjrlchia  fodicataion^^ 

«Geol.  Mag.,  3<l  Dec,  III,  ISSO,  p.  434. 
ft  Idem,  p.  438. 

^Carboniferous  Os^tracoda  from  Ireland,  Sci.  Trans.  Roy.  Dublin  Soc.  (2),  VI,  1896, 
p.  190. 
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and  Kirkby  is  one  extreme,  and  BeyrichieUa  hoUiaformis  Ulrich  and 
Bassler  is  the  other. 

The  recognition  of  Synaphe  as  a  synonym  of  BeyrichieUa  simplifies 
the  nomenclature  of  the  Ostracoda,  since  this  name  has  been  used 
previously  for  a  genus  of  Coleoptera*  and  again  for  a  genus  of  Lepi- 
doptera.*  Cossman  in  1899^  proposed  the  new  name  Klrlchyia  to 
replace  Synaphe  Jones  and  Kirkby,  thereby  adding  to  the  confusion 
since  the  two  names  Kirkbyia  Cossman  and  Kirkhya  Jones  are  prac- 
tically identical. 

It  is  to  be  regretted  that  reviewers  who  are  always  on  the  lookout 
to  supplant  old  names  with  coinages  of  their  own  can  not  take  the  time 
to  go  into  the  subject  at  least  thoroughly  enough  to  spare  the  student 
further  trouble. 

In  all  these  unequivalved  Carboniferous  Beyrichiidas  the  lobation  is, 
as  has  been  stated,  essentially  the  same.  Normally  it  consists  of  a 
rather  constant  round  node  situated  behind  (according  to  Jones  and 
Kirkby's  orientation  of  the  valves  it  would  be  in  front  of  ^)  the  median 
sulcus  and  a  larger  lobe  situated  on  the  other  side  of  the  sulcus  and 
generally  nearer  the  dorsal  edge.  These  nodes  are  susceptible  to  con- 
siderable variation,  not  only  in  different  species,  but  also  among 
individuals  of  one  and  the  same  species.  In  the  most  simple  types, 
considered  either  as  species  or  individuals,  the  valves  resemble 
Primitia^  thej'  being  marked  by  nothing  further  than  a  median  dorsal 
sulcus.  That  the}'  have  no  true  relation  to  Primibia^  however,  is 
shown  at  once  by  the  fact  that  the  Carboniferous  types  in  question 
have  unequal  valves,  in  which  feature  they  agree  with  contempo- 
raneous lobate  forms  wha*^e  alliances  with  I^lmitiu  are  therefore 
obviously  remote. 

In  less  simply  constructed  valves  the  postmedian  lobe  is  separated 
by  a  more  or  less  impressed  vertical  sulcus  from  the  broader  swelling 
that  occupies  the  greater  part  of  the  posterior  half  in  the  most  simple 
tvpes.  In  the  further  differentiation  of  the  surface  contour  of  the 
valves  the  antero-median  lobe  is  similarly  separated.  These  separa- 
tions are  faintly  indicated  in  figure  18  on  Plate  XI,  which  represents 
about  the  maximum  of  lobation  attained  in  B.  gregaria.     In  the  very 

^SffnnphfJ.  Thomson,  Syrt.  Ceramb.,  1864,  p.  60. 

^Synaphe  Jacob  Huebner,  Verzeichneps  bekannter  Schmetterlinge,  1816,  p.  347. 

^Kirkbyia  Coesman,  Revue  Critique  de  Paleozoologie,  III,  1899,  p.  45.  ^^ Synaphe 
Kirkby  1897.  Crust.  Triple  emploi  avec  Synaphe  Hubn.  Lepid.  1816,  et  Thorns. 
Coleopt.  1864,  sans  compter  deux  Synapha  ou  Sinapha.  Je  propose  de  le  remplacer 
par  Kirkbyia^  Cossman . ' ' 

''Jones  and  Kirkby  seem  to  have  relied  uniformly  upon  the  relative  thickness  of 
the  ends  of  the  carapace  in  deciding  which  i»  the  right  and  which  the  left  valve,  the 
thicker  end  being  always  called  the  posterior.  The  present  writers,  on  the  contrary, 
seek  to  identify  corresponding  nodes  in  relate<l  genera  and  species,  and  thereby  hope 
to  attain,  first,  consistent  orientation,  and,  finally,  a  more  natural  classification  of 
the  Beyrichiidje. 
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similar  British  species,  Beyrichia  areuata  (Bean)  Jones  and  Kirkby, 
the  large  anterior  lobe  seems  never  to  be  divided,  but  in  certain  other 
forms  found  in  the  Carboniferous  rocks  of  England,  notably  J^f^y- 
richia  fmtigiata  Jones  and  Kirkby  and  B.fodicata  Jones  and  Kirkby, 
the  lateral  sulci  are  deeper,  and  in  the  latter  of  the  two  species  men- 
tioned the  separation  and  definition  of  the  dorsal  lobes  reached  an 
extreme  stage.  Perhaps  an  even  greater  degree  of  contour  differentia- 
tion is  shown  in  Jones  and  Kirkby's  Beyrichia  tuherculospinosa^  in  which 
the  ventral  swelling  that  is  usually  a  conspicuous  feature  in  these 
Carboniferous  Beyrichiidae  is  broken  up  into  three  sharply  defined 
nodes. 

These  various  modifications  of  surface  contour  often  remind  strongly' 
of  very  diverse  earlier  Paleozoic  generic  types.  The  resemblance  of 
the  simplest  fonns  to  Primitia  has  been  mentioned  already.  Those 
in  the  next  stage,  like  Beyrichia  areuata  (as  figured  by  Jones  and 
Kirkby),  B,  craterigera  Brady,  Beyrichiopais  siiaplex  Jones  and 
Kirkby,  and  BeyricMdla  gregaria  Ulrich  and  Bassler,  are  strikingly 
like  Klciedenia;  and  the  seeming  importance  of  this  resemblance  in 
lobation  is  heightened  by  the  fact  that  both  have  similarly  unequal 
valves.  Fortunately,  however,  in  the  true  Kloedeniae  it  is  the  right 
valve  that  overlaps  the  ventral  edge  of  the  left,  while  in  these  Car- 
boniferous forms  the  opposite  is  the  case.  Another  type,  described 
here  as  Beyrichiella  holliufomii^y  is  singularly  like  certain  Ordovician 
and  Silurian  species  of  Bollia  (e.  g.,  B.  pmnila  Ulrich);  but,  like  the 
other  Carboniferous  species  under  consideration,  this  has  unequal 
valves,  a  condition  that  does  not  occur  in  a  true  Bollia.  Further, 
while  in  the  earlier  Paleozoic  BoUiaB  the  diagnostic  '^loop"  is  a  very 
constant  feature,  comparisons  of  numerous  examples  of  the  BeyriA^hi- 
ella  show  that  the  loop  which  connects  the  nodes  in  this  species  is  most 
variable  and  in  some  instances  is  not  to  be  distinguished  at  all. 

How  to  explain  these  seeming  diverse  alliances  is  no  easy  matter. 
Still  it  is  believed  the  explanation  lies  in  the  fa^'t  that  the  Beyrichiida? 
had  entered  the  period  of  their  extinction  in  Carboniferous  times. 
Under  such  conditions  it  is  reasonable  to  assume  that  the  type  was 
undergoing  degeneration,  and  that  this  took  place  in  the  usual  manner. 
It  may  be  suggested,  therefore,  that  the  resemblances  to  earlier  stages 
in  the  development  of  the  family  above  noted  were  occasioned  by 
reversion  or  by  arrested  development,  whereby  former  immature 
stages  were  retained  through  the  adult  stages,  and  thus  became  the 
permanent  specific  and  perhaps  generic  characteristics  of  the  respective 
types.  Whether  all  the  inequivalved  Carboniferous  Beyrichiidae  were 
derived  from  one  or  two  survivals  of  the  earlier  types  of  the  family, 
or  whether  the  suggested  reversions  affected  similarly  many  such  sur- 
vivals, is  a  point  that  it  may  not  l)e  possible  to  determine  satisfactorily. 
Still  it  is  believed  that  careful  comparisons  between  the  Devonian  and 
Carboniferous  representatives  of  the  family  will  throw  much  light  upon 
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the  matter,  and  it  is  hoped  that  such  studies  may  finally  result  in  a 
satisfactory  classification  of  the  species. 

The  relations  of  the  Carboniferous  BeyrichiidsB  under  consideration 
to  KirJAya  are  more  apparent  than  real.  At  the  best  they  rest  on 
resemblances  exhibited  by  what  may  be  justly  regarded  as  aberrant 
species  of  KirTchya  (e  g.,  K.  tricoUina)^  or  by  species  whose  true 
characters  and  generic  alliances  have  been  misinterpreted.  K.  amiec- 
tens  of  Jones  and  Kirkby  (1866)  is  such  a  species.  In  1896,  however, 
the  same  authors  made  it  the  type  of  a  new  genus.  Recognizing  the 
resemblance  shown  by  K,  anriectens  to  such  widely  different  types  as 
Priraitm^  Kirkbya^  Vlrichln^  Drepcmella^  and  Beyrichiopsis^  they 
proposed  to  distinguish  it  under  a  name  "indicative  of  its  connective 
character,  viz,  Synaphe.^-  The  studies  of  the  present  writers  tend,  in 
the  manner  already  set  forth,  to  support  the  observations  of  the  British 
authors  except  that  part  which  refers  to  the  alliance  of  Synaphe  with 
Kirkbya,  The  latter  genus,  namely,  seems  not  to  be  genetically  rela- 
ted to  SynapJie^  representing,  in  the  writers'  opinion,  a  distinct  family 
that  was  distinguished  nearly  or  quite  as  early  as  the  true  Beyrichiidae. 
The  Kirkbyidae,  as  the  family  may  be  called,  had  its  inception  in  such 
early  Ordovician  ostracoda  as  Macronotella,  Other  Ordovician  and 
Silurian  genera  that  should  be  referred  to  the  new  family  are  M(*orea 
and  Pluceiitula, 

As  to  the  genus  KirJcbya^  as  now  understood,  it  doubtless  is  suscep- 
tible of  subdivision,  if  indeed  it  may  not  be  divided  into  two  and  per- 
haps three  equally  good  generic  groups.  Restricting  the  genus  to 
species  conforming  in  genei'al  shape  and  markings  to  the  genotype 
K,  permlana  Jones — a  species  of  which  in  passing  it  may  be  remarked 
is  much  like  the  Ordovician  MacronoteJhi — it  is  evident  that  the  trino- 
date  forms,  such  as  K,  tricolllna  Jones  and  Kirkby  and  K.  centronnta 
of  the  present  paper,  are  worthy  of  a  separate  generic  designation. 
These  nodate  forms  at  first  sight  suggest  intimate  generic  relations  to 
Beyrichiidee,  but  it  seems  to  the  writers  as  more  likely  to  be  a  case  of 
mere  similarity  in  final  development.  However,  pending  the  conclu- 
sion of  the  detailed  comparisons  now  in  progress,  it  has  seemed  advis- 
able to  defer  the  suggested  restriction  of  the  genus  to  a  more  fitting 
opportunity. 

Finally,  of  all  the  Paleozoic  ostracoda,  the  Kirkbyidae  only  seem  to 
afford  the  stock  from  which  the  great  family  CytheridaB  might  have 
been  derived.  Several  Silurian  species  have  been  referred  to  Cythere 
by  Jones,  but  it  seems  highly  improbable  that  any  of  these  is  strictly 
referable  to  that  genus.  .  The  same  might  be  said  of  certain  Carbonif- 
erous species  described  by  Jones  and  Kirkby.  Cythere  ?  hawm'thi  of 
this  article  is  one  of  three  species  in  the  United  States  National  Museum 
that  nearly  fill  the  requirements.  Though  rather  obviously  allied  to 
Kirkbyidae,  they  are  most  probably  Cytheridae,  but  whether  true 
Cythere  can  not  be  decided  now. 
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Family  BEYRICHUDiE. 

Genus  BEYRICHIA  McCoy. 

BBYRICHIA  ?  RADIATA  Jones  and  Kirkby. 

Plate  XI,  fig.  5. 

Beyrichia  radiaUi  Jones  and  Kirkby,  Ann.  and  Mag.  Nat,  Hist.  (5),  XVIIT, 
'  1860,  p.  257,  pi.  viii,  figs.  1,  2a,  2b. 

Length  1.06  mm.,  greatest  height  0.67  mm.,  greatest  thickness 
about  0.5  mm. 

Valves  somewhat  oblique,  hinge  line  long  and  straight,  anterior  end 
rounded  and  denticulate,  posterior  margin  obliquely  truncate,  sui^face 
of  valves  with  two  rounded  tubercules  situated  on  the  dorsal  half,  one 
on  either  side  of  a  central  depression,  the  anterior  tubercule  much 
larger  than  the  posterior  one.  Small  papillae  arranged  somewhat 
scatteringly  over  the  entire  surface.  A  wide  free  rim  or  flange,  often 
marked  more  or  less  obscurely  with  mdiating  lines,  overhangs  the 
ventral  and  posterior  borders  of  the  valves.  Usually  this  rim  is 
delicate  and  nearly  flat,  but  with  age  it  thickens  and  sometimes,  as  in 
the  specimen  illustrated,  the  postventral  part  presents  a  swollen 
appearance. 

The  Kansas  specimens  referred  to  this  species  differ  in  no  essential 
respect  from  some  of  the  British  examples  figured  by  Jones  and 
Kirkby.  In  the  specimen  here  figured  the  mdial  lines  on  the  flange 
are  very  obscure,  but  this  condition  is  satisfactorily  accounted  for  by 
the  obviously  senile  state  of  the  example. 

Formation  and  locality, — Cottonwood  shales,  2  miles  east  of  Cotton- 
wood Falls,  Kansas. 

Phsiotype.—Q^t,  No.  35638,  U.S.N.M. 

BEYRICHIA  ?  BMACIATA,  new  species. 
Plate  XI,  fig.  6. 

Length  1.10  mm.,  height  0.68  mm. 

Size,  shape,  and  general  expression  about  as  in  B.  ?  radmta^  but  has 
an  emaciated  look,  the  surface  of  the  valves  between  the  nodes  being 
more  sunken  and  the  ventral  portion  much  less  tumid  though  ridged. 
A  short,  vertical  curved  ridge  in  the  post-dorsal  angle  and  a  rim-like 
border  along  the  straight  back  and  anterior  end.  The  flange  or  frill, 
which  is  bent  outward  at  the  edge,  is  not  so  wide  as  in  BJ  radlata. 
Surface  finely  punctate. 

With  only  separated  valves  adhering  to  shale  it  was  not  possible  to 
decide  whether  they  are  equal  or  overlapping.  If  equivalved,  the 
species  belongs  to  the  same  genus  as  B.f  radiata ;  if  inequivalved, 
then  it  would  be  an  unusual  form  of  either  Beyrichiell'a  or  Beyrichi- 
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ojm^.  The  former  condition  is  regarded  as  the  more  likely  to  prove 
true. 

Unless  it  is  the  same  as  White  and  St.  John's  Beyrichia  fcdoidea^ 
which  the  writers  have  so  far  failed  to  identify,  none  of  the  known 
American  species  are  suflSciently  like  BJ  emaciata  to  be  easily  mis- 
taken for  it  It  is  quite  distinct  also  from  all  of  the  British  species 
described  by  Jones  and  Kirk  by. 

Formatifm  and  locality, — Yellow  shales  in  the  Wrefoixi  limestone, 
6  miles  west  of  Reece,  Kansas. 

Holotype,—C9ii.  No.  35632,  U.S.N.M. 

Genus  BEYRICHIELLA    ^ones  and  Kirkby. 

BEYRICHIELLA  GRBGARIA,  new  species. 

Plate  XI,  fig.  18. 

Length  0.95  mm.,  height  0.58  mm. 

Valves  subelliptical  in  outline,  the  hinge  line  nearly  straight  and 
equaling  in  length  about  four-fifths  of  the  longest  diameter  of  the 
carapace,  the  cardinal  extremities  rather  obtusely  angular,  the  two 
ends  subequal  and  rounding  regularly  into  the  ventral  margin.  The 
latter  part  of  the  outline  varies  in  different  specimens,  being  dis- 
tinctly convex  in  some  (as  in  the  figured  example)  and  quite  straight 
in  the  middle  third  in  others.  Except  the  portion  of  the  main  verti- 
cal sulcus,  which  is  well  marked  and  located  a  little  behind  the  center 
of  the  dorsal  half,  the  surface  markings  exhibit  considerable  variation. 
The  sulcus  may  be  narrow  with  a  broad  swelling  on  either  side,  as  in 
the  figured  specimen,  or  it  may  be  wider,  the  increase  being  at  the 
expense  of  the  smaller  (posterior)  swelling.  In  the  former  case  the 
posterior  lobe  is  commonly  divided  medially  by  a  faint  vertical  sulcus, 
the  two  sulci  and  two  intervening  nodes  giving  an  appearance  that 
reminds  us  of  the  Silurian  genus  Kloedenm.  The  large  anterior  lobe 
rises  abruptly  from  the  median  sulcus  and  is  always  the  most  promi- 
nent part  of  fhe  valve.  Usually  a  small  spine,  occasionally  of  larger 
size  than  in  the  figure,  rises  from  the  antero-dorsal  slope,  while  a 
faint  vertical  sulcus  is  sometimes  distinguishable  just  liehind  the  spine. 
A  large,  ill-defined,  longitudinal  swelling  generally  occupies  the  lower 
middle  part  of  the  valves,  while  beneath  this  a  more  or  less  obscure 
depression  seta  off  a  ventral  marginal  flattening  or  flange.  This  mar- 
ginal flange  increases  in  width  with  age,  young  examples  which  then 
expose  the  denticulated  contact  edge  of  the  valve,  being  without  it. 
Although  entire  specimens  have  not  been  seen,  the  characters  of  the 
separated  valves  leave  no  doubt  that  the  left  valve  is  the  larger  and 
overlaps  the  ventral  edge  of  the  right. 

No  American  species  with  which  this  might  be  confused  has  been 
described.  Compared  with  British  species  only  Beyrichia?  arcuata 
(Bean),  as  figured  by  Jones  and  Kirkby,  seems  near  enough  to  require 
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care  in  descriminating  between  them.  B.  gregarla  is  proportionally 
higher,  the  anterior  end  especially  being  wider.  The  lobing  of  the 
valves  seems  to  be  rather  more  variable  in  the  Kansas  species,  while 
no  mention  of  the  antero-dorsal  spine  is  to  be  found  in  descriptions  of 
B,  ?  arciiuta, 

FornuUi&n  and  locality, — Extremely  abundant  on  bedding  planes 
of  claye}^  limestone  bands  of  the  Upper  Carboniferous  at  Kansas  City, 
Missouri. 

Holotype,-^9X,  No.  35625,  U.S.N.M. 

BEYRICHIELLA  BOLLIAFORMIS,  new  species. 
Plate  XI,  figs.  7,  8. 

Length  0.87  mm.,  height  0.52  mm.,  thickness  0.35  mm. 

Carapace  rather  elongate  subovate,  the  posterior  end  wider  and  more 
oblique  than  the  anterior;  cardinal  angles  obtuse;  ends  nearly  equal 
in  thickness.  Surface  of  valves  with  two  rounded  and  not  very  promi- 
nent nodes,  subcentrally  situated,  one  on  either  side  of  the  deep  median 
sulcus;  nodes  generally  connected  b}^  a  more  or  less  obscure  loop;  pos- 
terior node  rather  better  defined  though  smaller  than  the  anterior. 
Ventral  part  of  valves  swollen  without  being  definitely  ridge-like. 
Dorsum  channeled;  ends  and  ventral  edge,  especially  of  the  left  valve, 
distinctly  rimmed.  Ventral  edge  of  left  valve  overlapping  that  of  the 
right. 

The  two  nodes  with  the  connecting  loop  impart  an  appearance 
strongly  suggestive  of  certain  species  of  Bollia.  The  "  loop ''  is  some- 
times well  defined,  but  in  other  examples  it  is  scarcely  distinguishable. 
The  species  evidently  is  closely  related  to  BeyrlcKva  fodicata  Jones  and 
Kirkby  and  B,  fastigiata  Jones  and  Kirkby,  but  its  valves  are  rela- 
tively shorter  and  margined  by  a  distinct  rim,  a  feature  not  observed 
on  the  British  species. 

Formation  and  locality. — Cottonwood  shales,  2  miles  east  of  Cotton- 
wood Falls,  Kansas.  The  same  species  occurs  in  the  Upper  Carbon- 
iferous deposits  in  Baylor  and  other  counties  in  north  central  Texas. 

Holot/ype.—QsX.  No.  35631,  U.S.N.M. 

BEYRICHIELLA  BOLLIAFORMIS  TUMIDA,  new  variety 
Plate  XI,  figfl.  9  to  11. 

The  form  which  it  is  proposed  to  designate  provisionally  as  above 
differs  from  the  typical  variety  of  the  species  in  two  particulars,  (1) 
the  outline  is  somewhat  rhomboidal,  the  anterior  border  being  oblique, 
beginning  to  curve  backward  just  beneath  the  antero-dorsal  angle,  and 
(2)  the  anterior  third  of  the  valve  within  the  rim  is  much  more  tumid, 
this  portion  of  the  carapace  being  indeed  decidedly  thicker  than  the 
posterior  part  and  generally  exceeds  even  the  middle  thickness.  Oc- 
casionally, as  shown  in  fig.  10,  the  antero  median  node  is  obsolete. 
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It  is  thought  possible  that  this  variety  may  indicate  merely  a  sexual 
phase  of  B.  holliaformis.  Supposed  female  individuals  of  a  number 
of  Silurian  and  Devonian  species  of  Beyrichia  are  known,  but  in  these 
the  tumidity  is  larger  and  much  more  sharply  defined,  and  it  occurs, 
not  on  one  of  the  ends,  but  always  on  the  ventral  side  of  the  valves. 

Fammtion  and  locality. — Associated  with,  but  apparently  never  so 
abundant  as,  the  typical  form  of  the  species  in  Kansas  and  Texas. 

Cotypes.— Cat.  No.  35630,  U.S.N.M. 

Family  KIRKBYIDJi:,  new  family. 

Genus  KIRKBYA  Jones. 

KIRKBYA  PINQUIS,  new  species. 

Plate  XI,  figs.  13  to  15. 

Lengrth  0.64  mm.,  height  0.37  mm.,  thickness  0.38  mm. 

Carapace  rather  small,  thick,  suboblong,  ends  blunt  in  edge  views, 
nearly  equal  and  rounded  in  a  side  view;  antero-cardinal  angle  obtuse, 
the  posterior  angle  quite  indistinguishable,  ventral  margin  gently  con- 
vex, the  central  portion  nearly  straight;  dorsal  outline  straight  in  the 
anterior  half  and  slightly  convex  in  the  posterior  half,  the  latter  part 
of  the  back  being  slightly  impressed  at  the  hinge  line.  Surface  of 
valves  with  a  subcentrally  situated,  leather  small,  and  only  moderately 
prominent  node,  and  behind  this,  with  a  small  sulcus  intervening,  two 
less  conspicuous  nodes  placed  one  above  the  other,  the  larger  of  the 
two  being  near  the  post-cardinal  angle.  Free  margins  with  a  narrow 
but  well-defined  flat  rim.  Surface  of  test  neatly  reticulated,  with  small 
meshes.  The  diagnostic  Kirkbyan  '^pit"  is  small  and  situated  very 
near  the  center  of  the  valve  on  the  ventral  slope  of  the  median  node. 

This  small  ostracod  is  not  very  closely  related  to  any  described 
species.  K.  Manga  el  ones  and  Kirkbj^  and  K.  li/ndahU  Ulrich  are 
probably  the  nearest,  but  l)oth  are  considerably  larger  while  the 
valves  of  the  former  are  without  either  nodes  or  a  sulcus. 

Formation  and  locality. — Cottonwood  shales,  2  miles  east  of  Cotton- 
wood Falls,  Kansas. 

IIrA4>tyj)e.—C2Lt.  No.  35629,  U.S.N.M. 

KIRKBYA  CENTRONOTA,  new  species. 
Plate  XI,  figs.  10,  17. 

Length  of  a  large  example  0.82  mm.,  height  0.50  mm.,  thickness 
0.50  mm. 

Carapace  oblong  subquadrate,  with  thick  flattened  edges,  a  long, 
straight  back,  and  rather  sharp  cardinal  angles,  the  posterior  angle 
the  less  sharp  of  the  two.  Valves  with  a  prominent  large  rounded 
node  situated  very  near  the  middle  of  the  dorsal  half.  On  either  side 
of  this  a  smaller  elevation  surmounted  by  a  thin  curved  vertical  ridge 
in  old  examples.     The  marginal  ridge,  which  likewise  is  well  devel- 
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oped  only  in  old  specimens,  is  directly  over  the  hinge  but  runs  more 
or  less  within  the  free  edges.  Test  reticulated,  the  pattern  moder- 
ately' fine.  Free  margins,  ridges,  and  surface  ornament  all  ari*anged 
more  or  less  obviously  in  a  concentric  manner.  ''Pit"  of  moderate 
size  though  readily  distinguished  from  the  meshes  of  the  surface  orna- 
ment, situated  at  the  base  of  the  median  node  and  very  near  the  center 
of  the  valve. 

Fully  developed  and  perfect  examples  present  a  very  distinctive 
aspect.  The  concentric  thin  ridges  and  general  form  recall  the  Silurian 
Strepida  coiicentriea  Jones,  but  taking  into  account  only  the  more 
essential  characters,  the  true  alliances  of  the  species  are  readily  appar- 
ent. These  are  doubtless  with  Klrkbya  tricoUina  Jones  and  Kirkby, 
a  species  originally  described  from  the  Lower  Carboniferous  lime- 
stone of  Great  Britain  and  since  found  in  the  Birdsville  formation  of 
the  Chester  in  the  Mississippi  Valley.  It  also  hs^  3  nodes  on  each 
valve,  but  the  central  one  is  smaller  and  the  lateral  ones  are  not  ridged, 
while  the  valves  are  thinner  and  without  the  marginal  ridge  found  on 
K.  centronata, 

Foj'rnatimi  and  iDcaLity, — Cottonwood  shales,  2  miles  east  of  Cotton- 
wood Falls,  Kansas. 

Holotype.—CKt,  No.  35628,  U.S.N.M. 

Family  CYTHERIDiE. 

Genus  CYTHERE  MuUer. 

CYTHERE  ?  HAWORTHI,  new  species. 

Plate  XI,  fig.  12. 

Length  0.48  mm.,  height  0.29  mm. 

Valves  rather  strongly  convex,  very  slightly  oblique,  the  posterior 
half  a  trifle  wider  than  the  anterior;  dorsal  edge  long  and  straight, 
cardinal  angles  distinct  without  being  sharp;  ends  descending  rather 
abruptly  from  the  extremities  of  the  hinge,  but  curving  broadly 
enough  below  into  the  ventral  edge.  Just  behind  and  a  little  above 
the  center  of  the  valves  is  a  sharply  defined  and  prominent  round  node; 
another  tubercle,  more  like  a  blunt  spine  and  smaller,  is  situated  near 
the  antero-cardinal  angle.  A  third  wing- like  prominence  marks  the 
posterior  half  of  the  ventral  slope.  Finally,  a  small  swelling  may  be 
observed  at  the  post-cardinal  angle.  Nothing  like  a  sulcus  was  observed. 
Surface  of  test  punctate,  the  punctee  being  arranged  in  somewhat 
oblique  longitudinal  lines  descending  posteriorly.  No  pit,  nor  is  there 
a  sign  of  a  marginal  rim. 

This  minute  ostracod  is  probably  not  a  true  Oythere^  but  its  general 
aspect  suggests  more  of  that  family  than  of  Kirkbyidae.  It  is  asso- 
ciated with  one  or  two  other,  apparently  congeneric,  species,  while 
still  other  forms  of  the  same  general  type  occur  in  the  Upper  Carbon- 
iferous deposits  of  Texas.     These  should  all  be  subjected  to  careful 
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study  before  a  definite  generic  arrangement  is  attempted.  Specifically, 
C,  ?  hmcorthi  is  distinguished  by  the  ventral  wing-like  prominence. 

Formation  and  locality. — Cottonwood  shales,  2  miles  east  of  Cotton- 
wood Falls,  Kansas. 

Holotype.—Cs,t.  No.  36658,  U.S.N.M. 

Family  BAIRDIID^. 

Genus  BAIRDIA  McCoy. 

BAIRDIA  BEEDEI,  new  species. 

Plate  XI,  figs.  19,  20. 

Length  1.22  mm.,  height  0.75  mm.,  thickness  0.52  mm.  Carapace 
thick,  short,  subrhomboidal  in  outline,  lanceolate  in  edge  views,  the 
point  of  greatest  thickness  being  near  the  middle;  overlapping  dorsal 
ed^  of  left  valve  thick,  the  ventral  overlap  also  rather  wide;  poste- 
rior extremity  bluntly  acuminate,  the  dorsal  half  of  the  outline  nearly 
straight  in  the  left  valve  and  barely  concave  in  the  right  valve,  the 
lower  half  arching  broadly  into  the  ventral  margin;  anterior  extremity 
less  acuminate  than  the  posterior,  the  outline  being  rounded  in  the 
lower  half,  nearly  straight  in  the  upper  half,  and  abruptly  bent  about 
the  mid-height.  Valves  unequal,  the  left  much  the  larger,  and  the 
middle  partof  its  dorsal  outline  distinctly  convex,  while  the co|-respond- 
ing  part  of  the  right  valve  is  sufficiently  straightened  to  form  obtuse 
angles  at  the  ends  of  the  hinge.  Surface  of  both  valves  evenly  convex 
and  smooth. 

This  species  agrees  better  with  Ji,  cestrlensis  Ulrich  than  with  any 
other  known  to  the  writers.  The  principal  difference  lies  in  the  shape 
of  the  posterior  end,  this  being  longer  and  the  upper  half  of  its  outline 
straighter.  Other  diflferences  are  found  in  the  greater  dorsal  overlap, 
in  the  more  curved  ventral  edge,  and  in  the  more  uniformly  curved 
(lanceolate)  outline  in  edge  views.  In  young  examples  of  the  two 
species  these  differences,  however,  are  less  readily  apparent  than  in 
fully  developed  specimens.  B.  plebeiaMcCoy,  which  of  the  European 
species  is  perhaps  the  nearest,  is  distinguished  at  once  by  its  propor- 
tionally greater  length. 

The  writers  have  a  large  number  of  specimens  of  Bnirdia^  appar- 
ently representing  six  or  seven  species,  procured  mainly  from  Upper 
Carboniferous  rocks  in  the  Mississippi  Valley  and  Texas.  Although 
these  have  not  yet  been  subjected  to  critical  study,  it  is  believed  that 
B.  heedei  occurs  in  some  of  the  lots.  However,  pending  careful  com- 
parisons, it  would  be  unwise  to  attempt  giving  either  the  stratigraphic 
or  the  geographic  distribution  of  the  species. 

Formation  and  locality. — Cottonwood  shales,  2  miles  east  of  Cotton- 
wood Falls,  Kansas. 

Ih>Udype,—Q2X.  No.  35634,  U.S.N.M. 
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BAIRDIA  BBEDEI  ABRUPT  A,  new  variety. 
Plate  XI,  figs.  21,  22. 

Length  1.28  mm,  height  0.72  mm,  thickness  0.47  mm. 

Longer  than  the  typical  form  of  the  species,  but  with  a  more 
abruptly  tapering  and  therefore  blunter  and  relatively  shorter  pos- 
terior end.  Although  the  dorsal  and  ventral  parts  are  nearl}-  the 
same  in  the  two  varieties,  the  outlines  of  their  respective  smaller 
(right)  valves  seem  to  differ,  the  height  at  the  post-cardinal  angle 
being  proportionally  greater  in  the  variety  abrupta  than  in  the  typical 
variety.  The  last  difference  possibly  may  be,  in  part  at  least, 
accounted  for  by  individual  differences  in  the  amount  of  dorsal 
overlap. 

Though  still  too  short  and  with  blunter  extremities,  this  variety 
nevertheless  is  much  nearer  B.  pUheia  McCoy  than  is  the  typical  form 
of  the  species.  At  the  same  time  it  is  farther  from  B,  cestrievsh 
Ulrich. 

Formation  and  locality. — Associated  with  typical  B.  heedei  and 
many  other  ostracods  in  the  Cottonwood  shales,  2  miles  east  of  Cotton- 
wood Falls,  Kansas. 

IMotype.-^9ii.  No.  35635,  U.S.N.M. 

Family  CYPRIDINID.E. 

Genus  CYPRIDINA  Milne  Edwards. 

CYPRIDINA  SUBOVATA,  new  species. 

Plate  XI,  fig.  23-26. 

Length  of  an  average  example  3.8  mm.,  height  2.9  mm.,  thickness 
2.1  mm. 

Carapace  compressed  subglobular,  broadly  oval  in  outline,  generalh" 
wider  behind  than  anteriorly,  and  deeply  notched  in  front,  with  a 
sharp  beak  above  and  a  well-marked  angulation  below.  Valves 
slightly  unequal,  the  outline  of  the  left  being  somewhat  produced  in 
the  post-cardinal  portion  and  therefore  less  regularly  curved  than  in 
the  right  valve.  In  end  and  edge  views  this  portion  of  the  left  valve 
also  projects  beyond  the  plane  of  the  remaining  portions  of  the  edge 
and  probably  overlaps  the  corresponding  part  of  the  edge  of  the  right 
valve.  Surface  of  valves  smooth,  moderatel}^  convex,  the  convexit}' 
not  quite  symmetrical,  being  greater  in  the  dorsal  part  than  in  thecen- 
ti-al  and  ventral  portions.  Partially  exfoliated  shells  expose  the 
muscle  spot.  This  is  ovate,  radially  striated,  and  smaller  and  farther 
removed  from  the  center  of  the  valves  than  usual.  Dividing  the 
valve  into  four  equal  parts,  the  whole  of  the  scar  line  lies  within  the 
antero- ventral  fourth. 

The  slight  overlap  of  the  post-dorsal  edge  of  the  left  valve  possibly 
allies  this  species  to  Entomoamchus^  in  which  the  same  valve  overlaps 
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the  right  in  a  similar  manner,  only  the  overlap  in  this  case  occurs  in 
the  antero-dorsal  region.  The  anterior  notch,  however,  is  much 
deeper  and  the  carapace  less  globose  in  C.  ^ubovata  than  in  the  two 
species  of  Entmnoconchiis  so  far  described.  In  its  general  form  C. 
suboixita  agrees  rather  closely  with  C  phUlipsiana  Jones,  but  the 
Kansas  specie8  may  be  distinguished  at  once  by  its  much  deeper  ante- 
rior notch.  There  are  slight  differences  also  in  the  size  and  location 
of  the  muscle  spot,  and  in  the  convexity  of  the  valves,  the  curves  in 
Jones's  species  being  more  symmetrical  and  the  carapace  on  the  whole 
a  little  thicker  and  with  blunter  edges.  C.  jyrimaeva  (McCoy),  another 
British  species,  corresponds  rather  better  in  the  matter  of  the  notch 
and  also  in  convexity,  but  differs  in  outline,  being  more  produced  in 
the  post- ventral  region;  also  in  having  the  notch  lower,  which  causes 
the  beak  to  project  considerably  farther  beyond  the  lower  extremity 
of  the  notch  than  is  the  case  in  C.  sithovata. 

Formation  and  locality, — Not  uncommon  in  the  Lawrence  shale  at 
Lawrence,  Kansas. 

Cb^y/w».— Cat.  No.  35626,  U.S.N.M. 

DESCRIPTION  OF  PLATE  XI. 

UnlesB  otherwise  stated,  all  the  fignres  on  this  plate  are  magnified  twenty  times. 

Figs.  1-4.     ParaparckiUi  humerostis,  new  genus  and  species. 

Fig.  1.  Right  valve  showing  general  form  of  a  rather  lai^  but  otherwise  aver- 
age carapace. 

2.  Anterior  view  showing  overlap  of  right  valve  dorsally,  and  slight  ven- 

tral overlap  of  left  valve. 

3.  Ventral  view  of  same. 

4.  Interior  of  a  right  valve  exhibiting  dorsal  prominence  and  linear  socket 

for  reception  of  corresponding  portion  of  left  valve. 
Flendale  formation,  Manhattan,  Kansas. 

FiQ.  5.     Beyrickia  f  radiata  Jones  and  Kirkby. 

Fig.  5.  Right  valve  of  an  old  example  apparently  agreeing  in  all  essential 
respects  with  the  English  types  of  the  species. 
Cottonwood  shales,  2  miles  east  of  Cottonwood  Falls,  Kansas. 

Fig.  6.    Beyrickia  f  emadaUx^  new  species. 

Fio.  6.  Right  valve  showing  the  sharply  defined  lobes  and  ridges  and  generally 
emaciated  appearance  characterizing  this  species. 
Wreford  limestone,  6  miles  west  of  Reece,  Kansas. 

Figs.  7,  8.    Beyrichiella  boUiaformiSt  new  species. 

Fig.  7.  Left  side  of  an  endre  carapace  of  the  typical  form  of  the  species. 

8.  Dorsal  view  of  same  anterior  end  to  left,  showing  the  channeled  back. 
Cottonwood  shales,  2  miles  east  of  Cottonwood  Falls,  Kansas. 

Figs.  9-11.    Beyrichiella  boUiaformis  tumtda^  new  variety. 

Fig.  9.  Left  valve  incomplete  at  the  antero-dorsal  angle.  In  this  specimen  the 
surface  markings  are  very  much  as  in  the  typical  form  of  the  species, 
but  the  whole  anterior  end  is  much  more  inflated.  ^-^  , 
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10.  Another  left  valve  having  t'he  anterior  swelling  characterizing  the 

variety  but  differing  from  other  specimens  in  the  obeoleecence  of  the 
anterior  one  of  the  two  median  tabercles. 

11.  Ventral  view  of  original  of  fig.  10,  showing  the  inflation  of  the  anterior 

end. 
Cottonwood  shales,  2  miles  east  of  Cottonwood  Falls,  Kansas. 

Fig.  12.  Oythere  i  haworthi,  new  species. 

Fig.  12.  View  of  left  valve  showing  the  ventral  wing-like  process,  the  tubercles 
and  surface  markings  characterizing  this  minute  species. 
Cottonwood  shales,  2  miles  east  of  Cottonwood  Falls,  Kansas. 

Figs.  13-15.  Kirkhya  pinguis^  new  species. 

Fig.  13.  Left  side  of  an  example  retaining  both  valves. 

14.  Posterior  view  of  same  specimen. 

15.  Ventral  view  of  same. 

Cottonwood  shales,  2  miles  east  of  Cottonwood  Falls,  Kansas. 

Figs.  16,  17.  Kirkhya  cenironota,  new  species. 

Fig.  16.  Right  valve  of  a  fully  developed  and  well-marked  example  showing  the 
con(»entric  arrangement  of  the  ridges  and  reticulate  ornament,  and 
the  strongly  developed  dorsal  ridge. 
17.  Anterior  view  of  same  showing  the  thick  dorsal  and  ventral  edges. 
Cottonwood  shales,  2  miles  east  of  Cottonwood  Falls,  Kansas. 

Fig.  18.  BeyrichielJn  y^regaria^  new  species. 

Fig.  18.  Left  valve  of  an  average  old  example  of  this  rather  variable  speines.     in 
young  valves  the  obscurely  defined  ventral  flange  is  much  narrower 
or  is  wanting,  and  in  such  cases  the  denticulated  contact  edge  beneath 
may  be  visible  in  a  side  view. 
Coal  Measures,  Kansas  City,  Missouri. 

Figs.  19,  20.  Bairdia  heedei,  new  species. 

Fi(;s.  19, 20.  Right  side  and  ventral  views  of  a  complete  example.     End  view 
about  as  in  figure  22. 
Cottonwocxl  shales,  2  miles  east  of  Cottonwood  Falls,  Kansas. 

Figs.  21,  22.  Bairdia  beedei  ahmpta,  new  variety. 

Figs.  21,  22.  Views  of  right  side  and  posterior  end  showing  the  more  abruptly 
tapering  posterior  portion  that  distinguishes  the  variety.     Edge  view 
about  s^  in  figure  20. 
Cotton wooti  shales,  2  miles  east  of  Cottonwood  Falls,  Kansas. 

Fkjs.  23-26.   Cypridina  suborala^  new  species. 

Fig.  23.  Left  valve,  with  the  test  somewhat  exfoliated,  so  as  to  show  the  mus- 
cular scar,  X  6. 

24.  Dorsal  outline  of  same,  showing  postero-canlinal  projection. 

25.  Posterior  view  in  outline  of  same,  likewise  showing  the  post-cardinal 

projection  of  margin  supposed  to  indicate  a  limited  overlap  of  valves. 

26.  Right  valve  drawn  trom  a  gutta-percha  stiueeze,  X  6,  showing  slight 

difference  in  outline  of   po>it-cardinal  portion  when  compared  with 
left  valve. 
Lawrence  shales,  Lawrence,  Kansas. 
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For  explanation  of  plate  see  paoes  1 63,  1 64. 
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A  NEW   RUMINANT  FROM   THE  PLEISTOCENE  OF  NEW 

MEXICO. 


By  James  Williams  Gidley, 

Of  the  Department  of  Geology. 


In  excavating  for  the  new  irrigation  dam  at  Black  Rocks,  4i  miles 
east  of  Zuni,  New  Mexico,  a  number  of  fossil  bones  have  recently 
been  unearthed,  which  were  preserved  by  Mr.  John  B.  Harper,  engi- 
neer in  charge  of  the  work.  These  bones  were  secured  and  presented 
to  the  U.  S.  National  Museum  by  the  Department  of  the  Interior, 
through  Mr.  F.  E.  Leupp,  Commissioner  of  Indian  Affairs. 

The  little  collection  from  Zuni  contains  teeth  and  bone  fragments  of 
Elephas  columhi  and  other  characteristic  Pleistocene  species,  together 
with  the  top  and  back  portions  of  a  skull  representing  an  undescribed 
genus  of  the  Bovidce  family,  apparently  closely  related  to  Ovihoa. 

This  specimen,  though  incomplete  and  battered,  is  of  especial  interest, 
coming  from  this  locality.  Its  incompleteness  and  poor  condition 
niake  it  a  rather  unsatisfactory  type,  yet  there  are  sufficient  distinctive 
characters  preserved  to  warrant  its  description. 

LIOPS,  new  genius. 

Generic  chfiracters. — ^Horn  cores  set  wide  apart  and  well  back,  as  in 
Chnbos^  but  much  less  drooping;  continuous  with  the  f rontals  laterally, 
with  no  burrs  or  rugosities  at  base;  smooth  throughout.  Parietals 
forming  a  large  part  of  the  occiput,  which  is  high  and  narrow  above. 
No  true  lambdoidal  crest.  Foramen  magnum  about  one  and  one-half 
times  greater  in  diameter  than  in  Ovihos,  Occipital  condyles  set  widely 
apart,  with  their  borders  continuous  with  the  surrounding  bones. 
Tympanic  bone  roughly  triangular  in  shape,  very  smooth  and  flat, 
with  no  bulla,  and  tightly  inclosed  by  the  surrounding  elements. 
Post-gleanoid  process  reduced  to  a  low  rounded  knob. 
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LIOPS  ZUNIENSIS,  new  species. 

Type,  top  and  back  portion   of  skull,  Cat.  No.    5100,    U.S.N.M. 
collection. 


FlO.  1.— LlOPS  ZUNIBN8I8,  TOP  VTBW  OF  SKULL  <ABODT  {  NAT.  SIZE). 


Fig.  2.— Liops  zunienbis,  postebiob  view  of  skull  (about  i  nat.  size). 

A  striking  feature   of   the  portion  of  the  skull   preserved  is  its 
extreme  smoothness.     Its  angles  are  free  from  rugosities,  and  there 
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are  do  shaip  or  roughened  proces8es  even  in  the  tympanic  and'masto 
regfion.  The  horn  cores  are  relatively  longer,  less  robust,  and  le 
drooping"  than  in  (?^^iho%  or  Simhos^  the  latter  standing  directly  inte 
mediate  bet\iveen  X^iops  and  Ovibos  in  this  respect.     Another  strikir 


^MIEMBIS,  PAULTAL  VIEW  OF  SKULL  (ABOUT  i  NAT.  SIZE). 

of  the  relatively  large  foramen  magnum,  whi< 

the  back  or  occipital  face  of  the  skull. 

much  more  closely  allied  to  Ovihos  than  eithi 

stocene  genera,  Euceratheriwn  and  Preptocerc 

lestion,  to  belong  to  the  subfamily  Ovibovinse. 
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DESCRIPTIONS    OF    NEW  HYMENOPTERA  FROM  JAPAN. 


By  William  H.  Ashmead, 

AittistarU  Curator^  Divi&ion  of  Insects. 


In  the  following  pages  I  continue  tbe  descriptions  of  the  new  gen- 
era and  species  of  Japanese  Hymenoptera  in  the  National  Museum, 
presented  by  Dr.  K.  Mitsukuri,  of  the  Imperial  University  of  Tokio; 
Mr.  Y.  Nawa,  of  Gifu;  Dr.  S.  Matsumura,  of  Sapporo;  Mr.  Albert 
Koebele,  of  Honolulu,  and  others. 

A  few  species  are  also  included  from  China,  Formosa,  Trong,  Lower 
Siam,  etc.  Six  genera  and  seventy-three  species  are  described  as  new 
to  science. 

Parts  I  and  II  of  this  series  of  papers  were  published  in  the  Journal 
of  the  New  York  Entomological  Society  for  1904,  and  treated  of  the 
superfamilies  Sphecoidea,  Vespoidea,  Proctotrypoidea,  Cynipoidea, 
and  Chalcidoidea.  The  present  paper  treats  of  the  superfamily 
Ichneumonoidea. 

Superfamily  VIII.  ICHNEUMONOIDEA. 

Family  LXXV.  ICHNEUMONID.^. 

SubffeTTiily  I.  ICHTSTKUMONIN'.,^. 
MATSUMURAIUS,  new  genus. 

This  new  genus  belongs  to  the  tribe  Joppini,  and  will  fall  in  my 
table  of  genera,  Classification  of  the  Ichneumon  Flies,  1900,  page  15, 
next  to  Eccoptosarge  Kriechbaumer,  but  may  be  easily  separated  by 
the  following  chai-acters: 

Scutellom  saddle-shaped,  emar^nate  above Eccoptosarge  Kriechbaumer. 

Scutellum  convexly  roanded,  not  emarginate MatsvmuraiitSy  new  genus. 

In  the  shape  of  the  head,  the  venation,  more  or  less,  the  scutellum, 
and  the  abdomen,  this  genus  closely  resembles  Autoiaahis  Wesmael, 
but  the  metathorax  is  abruptly  truncate  posteriorly,  the  upper  hind 
margin  bounded  by  a  carina,  the  angles  toothed,  the  lateral  and 
pleural  carinsB  distinct,  while  the  spiracles  are  large  and  linear;  the 
areolet  of  the  front  wings  is  large,  pentagonal,  the  discoidal  nervure 
and  the  second  recurrent  nervure  being  broken  by  a  stump  of  a  vein. 
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MATSUMURAIUS  QRANDIS,  new  species. 
Plate  XII,  fig.  1. 

Male. — Length  30  mm.  Black,  closely  punctate;  the  clypeus  and 
the  entire  face  to  the  insertion  of  the  antennae,  the  inner  orbits  close 
to  the  apex  of  the  eyes,  the  scape  beneath,  the  upper  hind  margins  of 
the  pronotum  interrupted  medially,  the  tegulse,  a  small  spot  beneath, 
the  scutellum,  and  the  legs,  except  as  hereafter  noted,  are  yellow;  the 
hind  coxse  beneath  and  at  apex,  all  trochanters,  except  a  yellow  spot 
on  the  front  pair,  the  extreme  base  of  middle  and  hind  femora,  the 
apices  of  same  and  the  apex  of  tibise  are  black.  Abdomen  black, 
except  a  small  spot  at  apex  of  the  petiole,  dorsal  segments  2  and  3, 
and  the  ventral  segments  2  to  4  which  are  red.  Wings  hyaline,  the 
apical  margins  smoky,  the  stigma  and  veins,  except  the  subcostal  and 
basal  veins  which  are  black  or  dark  fuscous,  being  yellowish. 

Type.—CKt.  No.  7219,  U.S.N.M. 

Locality. — Sapporo.  Described  from  a  single  specimen  received 
from  Doctor  Matsumura  and  in  honor  of  whom  the  genus  is  named. 

Genus  EXEPHANES  Wesmael. 

EXEPHANES  KOEBELEI,  new  species. 

Female, — Length  about  10  mm.  Black,  closely  punctate;  the  anten* 
nal  joints  9  to  13  heneath.,  the  tegulse,  the  apex  of  the  sixth  abdominal 
segment,  the  seventh  and  eighth  abdominal  segments  entirely,  and  the 
trochanters  are  white;  the  extreme  apices  of  flagellar  joints  1  to  5  are 
yellowish;  the  scutellum  is  pale  yellowish;  the  apices  of  the  femora,  the 
front  tibiae  and  tarsi  heneath  are  yellowish  or  testaceous,  the  front  tarsi 
ah&ve  and  the  middle  tibiae  and  tarsi  are  more  brownish,  the  hind  legs 
are  black  or  brown-black,  while  the  hind  tibiae  are  yellowish  at  the 
extreme  base.  Wings  subf  uscous,  the  stigma  yellow,  the  veins  brown. 
The  metathorax  is  completely  areolated,  the  areola  being  hexagonal. 

Type.-CsX.  No.  7220,  U.S.N.M. 

Locality. — Japan.  One  specimen  taken  by  Mr.  A.  Koebele,  the 
exact  locality  not  stated. 

Genus  STENICHNEUMON  Thomson. 

STENICHNEUMON  SAPPOROENSIS,  new  species. 

Male. — Length  16  mm.  Black  and  punctate,  with  the  face  below 
the  antennae,  the  inner  orbits  to  summit  of  eyes,  tlie  mandibles,  except 
the  teeth,  the  scape  and  pedicel,  except  above,  the  upper  margin  of 
prothorax,  interrupted  anteriorly,  the  tegulae,  a  line  beneath,  the 
scutellum  and  postscutellum,  a  curved  line  on  front  coxae,  the  legs, 
except  the  hind  coxae,  femora  and  apical  fourth  of  the  hind  tibiae 
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which  are  black,  a  stripe  on  hind  coxsd  beneath  and  a  small  spot  at 
sides  near  base,  the  second  abdominal  segment,  except  basal  half,  are 
all  yellow.  Wings  subhyaline,  faintly  tinged,  the  stigma  and  costal 
vein  yellow,  the  internal  veins  brown.  The  metathorax  is  areolated, 
bat  the  basal  and  lateral  areas  are  confluent,  the  areola  subquadrate, 
the  hind  margin  obtusely  angulated. 

Type.—QsiL  No.  7221,  U.S.N.M. 

Locality. — Sapporo.     One  male,  taken  by  Doctor  Matsumura. 

Genus  MELANICHNEUMON  Thomson. 
MBLANICHNEUMON  JAPONICUS,  new  species. 

Female. — Length,  14  mm.  Black  closely  punctate,  except  the  three 
or  four  terminal  segments  of  the  abdomen,  which  are  nearly  smooth; 
anteDDal  joints  11  to  15,  or  at  least  beneath,  a  small  line  back  of  the 
eyes,  the  scutellum,  and  a  large,  oblong  spot  on  all  tibiae  behind  snow- 
white;  there  is  also  a  small  yellowish  spot  on  the  apical  margin  of  the 
last  dorsal  abdominal  segment.  Wings  subf  uliginous,  the  veins  black, 
the  stigma  being  brownish  within;  tegulas  shining  black.  The  meta- 
thorax is  completely  areolated,  the  areola  large,  hexagonal.  The 
gastrocoeli  are  not  deep,  situated  at  the  basal  lateral  angles,  and  with 
irregularly  longitudinally  raised  lines,  but  the  space  between  them  is 
broad  and  closely  punctate,  as  is  the  rest  of  the  abdomen. 

%w.— Cat.  No.  7222,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumura). 

Genus  RHEXIDERMUS   Forster. 

RHEXIDERMUS  JAPONICUS,  new  species. 

Plate  XII,  fig.  2. 

Female. — Length,  7.5  mm.  Black,  finely  punctate,  subopaque;  the 
acutellum  yellowish;  flagellum  reddish-brown,  joints  10  to  14  above 
white;  mandibles  conically  pointed,  edentate,  whitish,  the  tips  blackish; 
legs  ferruginous,  the  anterior  and  middle  pairs,  especially  basally 
pale  yellowish;  abdomen  much  longer  than  the  head  and  thorax  united, 
above  black,  the  petiole  and  the  apical  segments  smooth  and  shining, 
or  nearly,  the  segments  2,  3,  and  4  distinctly  closely  punctate,  ventral 
s^ments  2,  3,  and  4,  and  the  extreme  lateral  margins  of  the  dorsal 
segments  2  to  4,  testaceous;  ovipositor  subexserted,  as  long  as  the 
second  joint  of  hind  tarsi.  Wings  hyaline,  the  costal  margin  brown, 
the  stigma  and  internal  veins  testaceous. 

7y^.— Cat.  No.  7223,  U.S.N.M. 

Locality. — Japan  (A.  Koebele). 
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Xrlbe  VI.  PHAEOGENINI. 

Genus  PHAEOGENES  Wesmael. 
PHAEOQENES  JAPONICUS,  new  species. 

FemaU, — Length,  5  mm.  Black,  with  thefirst  7  joints  of  the  antennae, 
the  legs,  except  tips  of  hind  tibias,  the  first  and  second  segments  of  the 
abdomen  and  the  fourth  very  narrowlj^  at  base,  red;  the  antennai  joints 
8  to  12  are  more  or  less  white,  the  joints  beyond  dark  fuscus  or  black; 
the  extreme  apices  of  the  abdominal  segments  4  to  7,  if  viewed  from 
behind,  are  more  or  less  testaceous,  although  not  noticeable  from  above. 
Wings  hyaline,  the  tegulse  and  veins  basally  whitish,  the  stigma  and 
internal  veins  brownish.  The  head  above  is  faintly,  sparsely  punctate, 
but  in  front  below  the  insertion  of  the  antennae,  except  the  clypeus,  it 
is  more  closely  and  distinctly  punctured;  the  clypeus  is  highly  polished 
with  a  few  scattered  punctures;  the  thorax  is  distinctly,  finely,  but  not 
very  closely,  punctured,  the  metathorax  being  finely  rugulosely  punc- 
tured and  distinctl}^  areolated;  the  abdomen  has  the  petiole  highly  pol- 
ished, impunctate,  the  second  and  third  segments  subopaque,  while 
those  beyond  are  shining. 

Tyj}e.—C^t  No.  7225,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumura). 

Subfamily    II.  CRYI>TIN-.affi. 

Tribe  II.  PHYGADEUONINI. 

Genus  BATHYMETIS  Forster. 

BATHYMETIS  SAPPOROENSIS,  new  species. 

Fernah. — Length,  3.6  mm.;  ovipositor  shorter  than  the  petiole. 
Head,  thorax  and  petiole  of  the  abdomen  black,  the  rest  of  the  abdo- 
men, except  the  sheathes  of  the  ovipositor,  which  are  black,  dark  red; 
antennae  about  26-jointed,  thickened  toward  apex,  yellowish  from  the 
base  to  the  sixth  joint,  from  whence  they  are  dusky  or  brownish;  man- 
dibles red;  palpi  and  tegulae  yellowish  white;  legs,  including  coxae, 
ferruginous.  The  head  and  thorax,  except  the  metathorax  which  is 
rugulose  and  areolated,  are  smooth  and  shining,  impunctate.  Wings 
hyaline,  the  stigma  and  costae  reddish -brown,  the  internal  veins  paler. 
'  Type.— C9it.  No.  7226,  U.S.N.M. 
Locality. — Sapporo.     (Dr.  S.  Matsumura.)    One  specimen,  No.  38. 

Genus  SCINASCOPUS  Forster. 
SCINASCOPUS  JAPONICUS,  new  species. 

Mal^. — Length,  4  mm.  Black  and  shining;  the  palpi,  tegulae  and 
legs,  except  the  coxae  which  are  blackish,  the  hind  femora  toward  base 
above  and  the  tips  of  the  hind  tibiae  which  are  reddish  or  brownish,  are 
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yellowish  white;  the  antennae  are  light  brownish  yellow  beneath;  the 
abdomen  is  longer  than  the  head  and  thorax  united,  the  petiole  sub- 
rugulose,  subopaque  and  with  carinae,  the  other  segments  being 
smooth.     Wings  hyaline,  the  stigma  and  veins  reddish-brown. 

Typ€.—CBi,  No.  7227,  U.S.N.M. 

Zoca//^.— Sapporo.     (Dr.  S.  Matsumura.)    One  specimen,  No.  29. 

SCINASCOPUS  ALBOMACULATUS,  new  species. 

Male. — Length,  8  mm.  Black;  the  palpi,  the  mandibles,  except 
teeth,  the  clypeus,  a  spot  above  it,  a  spot  on  scape  beneath  at  apex, 
the  tegulse  and  epitegulse,  the  front  and  middle  trochanters,  except 
sometimes  a  stripe  above,  and  the  apical  margin  of  the  seventh  dorsal 
segment  of  the  abdomen,  are  ivory  white;  the  tips  of  the  front  femora 
and  their  tibiae,  and  the  middle  tibiae  are  light  brownish  or  yellowish. 
Wings  hyaline,  the  stigma  and  veins  dark  brown. 

Type.— Oeit.  No.  2728,  U.S.N.M. 

Locality,  — Nikko  (A.  Koebele). 

Xrlbe  III.  HEXlITEIvINl. 

Genus  ADIOSTOLA  Forster. 
ADIOSTOLA  POLITA,  new  species. 

Female. — Length,  2.5  mm.;  ovipositor  less  than  half  the  length  of 
the  abdomen;  black  and  shining;  palpi  and  tegulae  white;  antennae 
brown,  the  scape  and  pedicel  yellowish;  legs,  except  the  hind  coxae, 
testaceous,  the  trochanters  tinged  with  yellowish  white.  Wings 
hyaline,  the  stigma  and  veins,  except  along  the  costa  of  the  front 
wings,  pale  j^ellowish,  the  costal  edge  being  brown. 

Type.— Cat.  No.  7229,  U.S.N.M. 

Locality. — Japan  (A.  Koebele).     Two  sf)ecimen8. 

Genus  PARAPHYLAX  Forster. 
PARAPHYLAX  ALBISCAPUS,  new  species. 

Male. — Length  3  mm.  Black  and  shining ;  the  palpi,  mandibles, 
except  teeth,  scape  of  antennae,  tegulae,  and  middle  trochanters,  yel- 
lowish white;  flagellum  brown-black,  long  and  tapering  off  at  apex; 
legs  testaceous,  the  coxae  and  tibse  more  or  less  yellowish  white  in  part 
or  beneath,  the  hind  tibiae  at  apex  and  their  tarsi  dusky,  the  hind  tro- 
chanters, except  the  second  joint  above,  and  the  hind  tibial  spurs  ivor}' 
white.  Wings  hyaline,  the  stigma  brown,  the  costal  margin  blackish, 
the  internal  veins  pale  brownish  or  yellowish. 

Type.— Cat.  No.  7230,  U.S.N.M. 

Locality. — Japan  (A.  Koebele).     One  specimen. 
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Genus  HEMITELES  Gravenhorst. 
HEMITELES  SAPPOROENSIS,  new  species. 

Female. — Length  4.5  mm.;  ovipositor  scarcely  one-third  the  length 
of  the  abdomen.  Head  reddish-brown,  with  a  black  spot  on  the  vertex 
inclosing  the  ocelli,  and  finely  shagreened;  thorax,  except  the  pro- 
sternum,  which  is  reddish  brown,  black,  finely  shagreened  and  opaque, 
the  parapsidal  furrows  absent,  the  metathorax  completely  areolated; 
abdomen  reddish-brown,  with  the  petiole  black,  and  the  disks  of  the 
dorsal  segments  more  or  less  dusky  or  blackish ;  antennae,  except  toward 
tips,  and  legs  ferruginous.  Wings  hyaline  with  two  transverse  brown 
bands,  one  across  from  the  basal  nervure  and  inclosing  it,  and  the  other, 
a  broader  one,  across  from  near  the  base  of  the  stigma  and  including 
the  marginal  cell. 

Type.—C2ii.  No.  7231,  U.S.N.M. 

Locality. — Sapporo  (Dr.  S.  Matsumura).     One  specimen.  No.  27. 

PROTEROCRYPTUS,   new  genus. 

This  new  genus  belongs  to  the  tribe  Hemitelini^  and  in  mv  table  of 
genera.  Classification  of  Ichneumon  Flies,  1900,  page  32,  falls  in  with 
Dia^glyjpta  FOrster,  with  which,  however,  it  has  no  close  affinity.  The 
table  may  be  changed  to  read  as  follows: 

16.  Metathoracic  ridge  not  interrupted  at  the  middle 16 

Metathoracic  ridge  intemipted  at  the  middle,  the  areola  and  petiolar  area 
confluent. 

First  abdominal  s^ment  short,  broad,  and  strong Diaglypta  Forster 

First  abdominal  segment  long  and  slender,  subclavate;  thorax  rather  short 
oval,  the  prothorax  not  visible  from  above,  the  parapsidal  furrows  absent, 
the  metathorax  rather  short,  rounded  off  posteriorly  and  areolated,  the 
aerola  and  petiolar  area  confluent,  ♦he  spiracles  small,  circular. 

ProterocryptuSf  new  genus 

PROTEROCRYPTUS  NAWAII,  new  apeciea. 

Plate  XII,  fig.  3. 

Fem-ale. — Length  about  6  mm.;  ovipositor  hardly  one-third  the 
length  of  the  abdomen.  Black,  marked  with  white  or  yellow  as  fol- 
lows: The  face,  clypeus,  the  narrow  malar  space,  mandibles,  scape  and 
pedicle  beneath,  hind  and  front  orbits,  connected  with  a  band  across 
the  forehead,  two  stripes  down  the  mesonotum,  the  upper  margin  of 
the  prothorax  at  sides  broadly  to  the  tegulae,  the  tegulae,  a  large  spot 
on  mesopleura  anteriorly,  the  scutellum,  the  postscutellum,  the  meta- 
notum,  except  a  narrow  band  at  base  and  at  apex  surrounding  the  inser- 
tion of  the  petiole,  all  coxse  and  trochanters,  except  a  black  spot  on 
hind  coxse  at  base  behind  and  a  spot  on  their  trochanters  ahove^  and 
the  apical  margins  of  the  abdominal  segments  (the  fifth  and  sixth 
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interrupted  medially)  are  white  or  yellowish-white;  legs  pale  or  yel- 
lowish-white; the  base  of  hind  coxae  behind,  spot  on  their  trochanters 
above  and  the  apices  of  hind  femora  and  tibiae,  black.  Wings  hyaline, 
the  stegma  and  veins  reddish  brown,  the  costal  and  poststigmal  veins 
black,  the  venation  as  in  figure.  The  thorax  is  closely  punctate, 
otherwise  the  insect,  except  some  minute  sparse  punctures  on  the 
face,  is  smooth  and  shining. 

Type.— C^t.  No.  7233,  U.S.N.M. 

Locality. — Atami  (A.  Koebele). 

Xrlt>e  VI.  CRYF>nNI. 

Genus  CRYPTUS  Fabricius. 
CRYPTUS  ALBERTI,  new  species. 

Female. — Length  10  mm.;  ovipositor  a  little  longer  than  half  the 
len^h  of  the  abdomen.  Black,  finely,  closely  punctate,  subopaque 
and  pubescent,  the  metathorax  rugulose,  with  two  transverse  carinse; 
antennfe  black,  with  joint  7  at  apex  heneath  and  joints  8  to  11  heneath.^ 
white;  legs  black,  with  the  apex  of  front  femora  and  the  front  and 
middle  tibisB  reddish,  their  tarsi  subfuscous,  the  hind  legs  wholly 
black,  except  tarsal  joints  3  and  4,  which  are  white;  the  abdomen, 
except  the  petiole,  is  subopaque,  the  second  and  following  segments 
very  delicately  shagreened,  a  little  shiny  at  their  apices,  the  sixth 
dorsal  segment  narrowly  white  at  apex,  the  petiole  smooth  and  shining. 
Wings  subhyaline,  the  stigma  and  veins  dark  brown,  the  discoidal 
nervure  broken  by  a  stump  of  a  vein,  the  areolet  rather  large,  pentago- 
nal, the  sides  almost  parallel. 

jy^._Cat.  No.  7232,  U.S.N.M. 

Locality. — Japan  (A.  Koebele). 

Xrlt>e  VII.    N1KS09XENINI. 

Genus   MESOSTENUS   Gravenhorst. 
MESOSTENUS   OCTOCINCTUS,  new  species. 

Female. — Length  about  8  mm.;  ovipositor  half  the  length  of  the 
abdomen.  Black  and  closely  punctured;  the  mandibles,  except  teeth, 
the  clypeus,  face  and  front  orbits  to  the  summit  of  the  eyes,  the 
cheeks  and  the  hind  orbits  not  quite  to  the  summit  of  the  eyes,  the 
palpi,  the  antennal  joints  heneath  from  the  apex  of  the  sixth  to  the 
sixteenth  joint,  a  band  on  the  prothorax  above,  interrupted  at  the  mid- 
dle, a  round  spot  on  the  disk  of  the  mesonotum,  the  scutellum  and  its 
lateral  ridges  anteriorly,  a  streak  on  the  post-scutellum,  the  tegulae,  a 
line  beneath,  two  spots  on  the  mesopleura,  a  spot  on  the  mesostemum, 
a  large  spot  on  the  metapleui*a,  the  margins  of  the  metathoracic 
tmncature  broadly,  all  coxse  and  trochanters,  except  a  black  spot  on 
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the  hind  coxse  above  and  a  spot  on  the  first  joint  of  the  hind  tro- 
chanters, the  tibial  spurs  and  the  hind  tarsi,  except  the  last  joint,  are 
white;  rest  of  legs,  except  knees  of  hind  legs,  tips  of  hind  tibisB  and 
last  joint  of  tarsi  which  are  black,  red;  the  eight  segments  of  the 
abdomen  are  banded  with  yellowish  white  at  apex,  those  of  the  fifth 
and  sixth  interrupted,  those  on  the  following  very  narrow.  Wings 
hyaline,  the  veins  dark  brown,  the  lanceolate  stigma  brownish 
medially. 

Male. — Length  7  mm.  Agrees  practically  in  every  respect  with  the 
female,  but  differs  in  having  joints  9  to  16  of  antennae  white,  except 
a  streak  above,  the  abdomen  with  only  7  segments,  compressed  at  apex, 
all  being  banded  at  apex  with  white  and  none  interrupted  medially. 

Tt/pe.—C9it  No.  7234,  U.S.N.M. 

Locality. — China  (A.  Koebele). 

Snbftimily  HI.    P»IlVrT>I^IN->K.  - 
Tribe  III.  T.ISSOMOXINI. 
Genus  PIMPLOPTERUS  Ashmead. 
PIMPLOPTERUS  JAPONICUS,  new  species. 

Male. — Length  7  mm.  Black;  the  mandibles,  the  clypeus,  a  minute 
dot  on  orbits  within  near  the  base  of  the  eyes,  the  palpi,  an  irregular 
band  on  each  side  of  the  anterior  margin  of  the  mesonotum,  the  teg- 
ula?,  front  coxie  and  trochanters  and  the  tibial  spurs  yellowish  or  yel- 
lowish white;  the  rest  of  the  legs,  except  the  hind  coxte,  tips  of  hind 
tibiae,  and  the  hind  tarsi  which  are  black,  red.  Wings  hyaline,  the 
stigma  and  veins  brown.  The  head  is  shining,  almost  impunctate 
above,  but  finely  punctate  in  front;  the  mesonotum  although  shining 
is  distinctly  punctate;  the  metathorax  finely  rugulosely  punctate  and 
subopaque;  the  long  abdomen  is  black,  subopaque,  but  the  extreme 
apical  margins  of  dorsal  segments  2  to  6  exhibit  a  yellowish  tinge  when 
viewed  from  behind.     Wings  hyaline,  the  stigma  and  veins  brown. 

Type.-C^i.  No.  7235,  U.S.N.M. 

LoeaHty. — Hakone  (A.  Koebele). 

Xril:>e  IV.  I^IIVIF^I^INI. 

Genus  MEGARHYSSA  Ashmead. 
MEGARHYSSA  JAPONICA,  new  species. 

Female. — Length  32  mm.;  ovipositor  40  mm.  Black;  face  below 
the  antennae  to  the  clypeus,  except  a  median  black  line,  the  hind  orbits 
broadly  to  the  cheeks,  the  palpi,  the  upper  lateral  margins  of  thepro- 
notum,  an  oblong  spot  above  the  front  coxas,  a  large  spot  below  the 
tegulae  and  a  smaller  spot  below  that  on  the  anterior  margin  of  the 
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mesopleura,  two  longitudinal  lines  on  the  mesonotum,  the  scutellum 
and  postscutellom,  a  small  spot  on  the  lateral  ridges  that  extend  from 
the  scutellum,  the  apex  of  the  metathorax  rather  broadly,  a  large 
spot  at  the  apex  of  the  metapleura,  a  band  at  apex  of  dorsal  abdominal 
s^ments  1  and  2,  and  oblong  spots  on  segments  3  to  7,  yellow;  the 
legs  are  tricolored,  yellow,  black,  and  ferruginous;  the  front  legs, 
except  the  coxse  behind  which  are  black,  and  the  femora  within  which 
are  reddish  are  yellow;  the  middle  coxse,  except  two  united  spots  at 
the  sides,  the  base  of  first  joint  of  the  trochanters  and  the  femora 
beneath  and  behind,  except  at  apex,  are  black,  otherwise  the  middle 
legs  are  yellow;  the  hind  legs  are  black,  but  the  the  coxas  have  a  spot 
at  base  above,  the  base  of  the  trochanters  and  the  femora  at  apex  yel- 
low. Wings  subfuscous,  with  a  large  black  cloud  across  from  the 
apical  half  of  the  stigma  to  beyond  the  middle  of  the  front  wing. 

7Vi>e.— Cat.  No.  7238,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumura).  This  beautiful  species 
shows  some  affinit}'  with  M.  »icperba. 

HEMIEPHIALTES,  new  genus. 

This  new  genus,  on  account  of  having  the  claws  simple,  will  fall  in 
my  generic  table  of  the  Pimplini,  Classification  of  the  Ichneumon  Flies, 
1900,  page  54,  between  Calliephialtes  Ashmead  and  Perithous  Holm- 
gren.   My  generic  table  may  be  modified  as  follows: 

H.  Front  wiiigs  with  an  areolet 8} 

Front  wings  without  an  areolet. 

Metathorax  finely,  sparsely  punctate,  with  the  lateral  areas  present,  the  supe- 
rior margin  of  the  truncature  bounded  by  a  delicate  carina,  the  spiracles 
small,  oval;  transverse  median  nervure  in  hind  wings  broken  far  helQw  the 

middle HemiephiaUes,  new  genus. 

^.  Metathorax  smooth,  shining,  without  punctures;  areolet  in  front  wings  rhom- 
boidal,  not  petiolate;  transverse  median  nervure  in  hind  wings  broken  ahore 
the  middle Perithous  Holmgren. 

HEMIEPHIALTES  QLYPTUS,  new  species. 

Plate  XIII,  fig.  I. 

Female. — Length  about  12  mm.;  ovipositor  much  longer  than  the 
whole  body.  Black,  finely  punctate;  legs  pale  ferruginous,  the  front 
coxa?  and  trochanters,  the  second  joint  of  the  hind  trochanters,  except 
a  spot  above,  and  an  annulus  at  base  of  hind  tibiae,  yellowish  white, 
while  the  first  joint  of  hind  trochanters,  the  hind  femora,  tibiae,  and 
tarsi  are  black.  Wings  subfuscous,  the  tegulse  and  costal  veins  yel- 
lowish white,  the  internal  veins  and  the  stigma  dark  fuscous  or  black. 
The  abdomen  is  elongate,  nearly  twice  as  long  as  the  head  and  thorax 
united,  closely  punctate,  opaque  or  subopaque,  except  a  small  shining 
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impunctate  space  at  apex  of  the  first,  second,  and  third  segments;  the 
second,  third,  and  fourth  segments  have  oblique  furrows  froni  the 
basal  middle  much  as  in  the  genus  Glypta  Gravenhorst. 

Type.—QiKt.  No.  7237,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumura). 

Genus  PIMPL.A  Fabricius. 
PIMPLA  PLUTO,  new  species. 

Feinale, — Length  15  mm.;  ovipositor  4  mm.  Entirely  black, 
except  the  two  apical  joints  of  the  palpi  which  are  brownish,  a  stripe  on 
the  front  femora  in  front,  and  the  front  tibiae,  except  a  stripe  above, 
which  are  reddish,  the  stripe  above  on  the  front  tibiae  and  the  front 
tarsi  are  brownish.  The  whole  insect  is  closely  punctate,  opaque, 
except  the  face,  which  is  more  sparsely  punctate  and  shining,  the 
clypeus  being  distinctly  separated  from  the  face,  with  only  a  few 
sparse  punctures  at  its  base.  Wings  subf  uliginous,  the  stigma,  except 
a  pale  spot  at  base,  and  the  veins  black.  The  metathoi*ax  is  entirely 
without  carinae. 

Type.— Csit  No.  7240,  U.S.N.M. 

Locality. — ^Japan  (A.  Koebele). 

Genus  APECHTHIS  Forster. 

APECHTHIS  ORBITALIS,  new  species. 

PlaU?  Xlll,  fig.  2. 

Female. — Length  20  mm.;  ovipositor  not  quite  5  mm.  Black,  the 
head  and  upper  part  of  thorax  opaque  but  not  punctate,  the  side^  of 
the  thorax  and  the  scutellum  sparsely  punctate,  shining;  the  inner 
orbits  within  the  incision  of  the  eyes,  the  apex  of  the  scutellum,  and 
the  postscutellum  are  yellowish;  the  base  of  the  metanotum  inclosed 
by  the  two  diverging  carina3  is  smooth  and  shining,  impunctate  but 
the  surface  on  either  side  of  the  carinse  is  closely  punctate,  as  well  ai> 
abdominal  segments  1  to  5,  the  following  segments  being  almost 
smooth;  the  front  legs  from  the  apex  of  the  coxa?,  the  middle  legs 
from  the  second  joint  of  the  trochanters,  and  the  basal  two-thirds  of  the 
hind  tibia?,  except  a  narrow  black  annul  us  at  base,  are  flavo-testaceous, 
the  hind  femora  being  rufous,  the  rest  of  the  legs  black.  Wings, 
except  a  faint  tinge,  hyaline,  the  stigma  and  veins,  except  a  pale  spot 
between  the  parastigma  and  stigma,  being  black. 

Type.—CKt.  No.  7242,  U.S.N.M. 

Locality. — Japan  (A.  Koebele). 

APECHTHIS   SAPPOROENSIS,  new  species. 

Female. — Length  15  mm.;  ovipositor  short,  about  one-fourth  the 
length  of  the  abdomen.  Black,  the  head  and  thorax  not  punctate,  the 
face  slightly  shagreened,  with  some  transverse  ruga?  just  beneath  the 
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insertion  of  the  antennee,  the  mesonotum  subopaque,  the  metathorax 
sparsely  punctate  on  either  side  of  the  quadrate  median  inclosure,  the 
basal  median  inelosure  smooth  and  highly  polished^  open  posteriorly; 
the  abdomen  is  distinctly,  closely  punctate;  the  ocelli  are  yellowish 
white;  the  palpi  blackish,  with  the  two  or  three  apical  joints  yellowish; 
the  antennae  are  black,  but  with  the  basal  two  or  three  joints  of  the 
flagellum  heneath  ferruginous;  the  apex  of  the  scutellum,  the  post- 
scutellum,  the  front  legs,  except  the  coxte,  trochanters,  the  femora 
(jt>ove  and  a  spot  on  the  tibiae  hehind^  the  apex  of  the  middle  tibiae,  an 
aonulus  toward  base  and  their  tarsi,  and  an  annulus  toward  base  of 
the  hind  tibiae,  and  tibial  spurs,  pale  yellowish,  the  rest  of  legs  black. 
Wings  hyaline,  the  hind  margins  of  the  tegulse,  a  very  small  spot  in 
front  and  the  costal  vein  pale  yellowish  white,  the  stigma  and  other 
veins  black. 

Type.— C^t.  No.  7241,  U.S.N.M. 

Locality, — Sapporo  (Doctor  Matsumura). 

Genus  EPIURUS  F6rster. 
EPIURUS  ANNULITARSIS,  new  species. 

Feituih. — Length  about  10  mm.  Black  and  shining,  the  head  and 
thorax,  except  some  punctures  on  the  sides  of  the  metathorax,  almost 
impunctate;  palpi  and  tegulae  yellowish  white;  legs  red,  the  hind  tibiae 
and  tarsi  yellowish  white,  the  hind  tibiae  with  an  annulus  near  base  and 
their  apices  black;  pulvilli  and  claws  black.  Wings  hyaline,  the 
parastigma,  stigma,  and  poststigmal  vein  yellowish,  the  internal  veins 
brownish.  The  metanotum  has  two  median  carina  above  that  con- 
verge toward  base,  and  back  of  these  are  two  large  impressions 
bounded  by  a  carina  on  each  side  and  at  apex,  the  space  between  this 
carina  and  the  pleural  carina  being  punctate,  but  the  upper  face  of 
the  metanotum  is  smooth  and  impunctate. 

3^.— Cat.  No.  7245,  U.S.N.M. 

Locality. — Sapporo  (Dr.  S.  Matsumura).     One  specimen,  No.  6. 

EPIURUS    HAKONBNSIS,    new   species. 

Female. — Length  about  12  mm. ;  ovipositor  as  long  as  the  abdomen, 
the  sheaths  very  hairy.  Black  and  shining,  the  head  smooth,  impunc- 
tate, the  thorax  faintly,  feebly  punctate,  except  the  middle  mesotho- 
racic  lobe  anteriorly  and  the  metathorax,  which  are  distinctly  punctate; 
the  abdomen  is  distinctly,  rather  closel}'  punctate,  except  at  the  apical 
margins  of  segments  2  to  6  and  the  two  apical  segments,  which  are 
impunctate;  the  palpi,  pedicel,  and  tirst  three  joints  of  the  flagellum 
^^neath,  the  tegulae,  a  line  beneath,  and  the  costal  vein  at  basal  half, 
yellowish  white;  the  legs  are  ferruginous,  the  front  coxse,  trochanters, 
and  tarsi,  the  middle  trochanters,  apex  of  middle  femora,  an  annulus 
at  base  of  their  tibia?,  all  tibial  spurs,  an  annulus  at  base  of  hind  tibia?, 
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a  broader  one  on  their  middle,  and  an  annulus  at  base  of  their  tarsi, 
yellowish  white;  rest  of  hind  tibiae  and  tarsi  black.  Wings  faintly 
tinged  with  fuscous,  the  stigma  and  internal  veins  black  or  dark 
fuscous. 

The  metathorax  has  an  apical  area  indicated^  the  surface  within 
punctate.     The  first  abdominal  s^ment  is  not  longer  than  wide. 

Type.—CAt.  No.  7243,  U.S.N.M. 

Locality. — Mount  Hakone  (A.  Koebele);  also  Sapporo  (Doctor 
Matsumura). 

EPIURUS  PERSIif  ILIS,  new  species. 

Femali^. — Length  11  mm.;  ovipositor  as  long  as  the  abdomen.  Very 
similar  to  E.  hakonensU^  except  as  follows:  The  antennae  are  wholly 
black,  except  the  extreme  apex  of  the  scape,  which  is  white;  the  front 
legs,  except  the  femora,  the  middle  l^s,  except  the  coxae  and  femora, 
and  the  hind  trochanters  and  hind  tibiae  at  basal  two-thirds,  except  a 
narrow  black  annulus  near  the  base,  are  yellowish  white^  re^t  of  legs, 
except  the  apical  third  of  hind  tarsi,  the  annulus  near  the  base,  and  the 
hind  tarsi,  which  are  black,  being  rufous;  metanotum  without  an  area 
at  base,  the  median  space  smooth,  impunctate;  first  abdominal  seg- 
ment a  little  longer  than  wide. 

Type,—C9X.  No.  7244,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumura). 

NESOPIMPLA,  new  genus. 

In  my  generic  table  of  the  PeV/y?///?/,  Classification  of  the  Ichneumon 
Flies,  1900,  page  53,  this  new  genus  will  fall  in  with  Itoplectis  Forster 
and  Eremochila  FOrster,  the  claws  not  being  toothed  at  base  and  the 
metathoracic  spiracles  being  round,  but  from  both  it  is  easily  separated 
by  the  areolet  of  the  front  wings,  which  is  irregularly  pentagonal  in 
shape,  resembling  that  found  among  the  Phygadeuonini;  the  trans- 
verse median  nervure  in  the  front  wings  is  interstitial  with  the  basal 
nervure,  while  in  the  hind  wings  it  is  broken  b}-  the  subdiscoidal 
nervure  far  above  the  middle;  the  metathorax  has  two  distinct  longi- 
tudinal carinae  that  diverge  posteriorly  and  end  just  over  the  insertion 
of  the  hind  coxae;  the  abdomen  is  much  as  in  Pimpla  Fabricius,  the 
apex  of  segments  2  to  6  tumid,  8  to  6  with  transverse  impressions  a 
little  beyond  the  lateral  middle,  the  second  segment  with  the  trans- 
verse impression  distinct  only  laterally  at  the  apical  angles,  broadly 
interrupted  at  the  middle. 

NESOPIMPLA  NARANYA,  new  species. 

Plate  Xni,  fig.  3. 

Ftrnale. — Length  9.5  mm.;  ovipositor  short,  less  than  one-third  the 
length  of  the  abdomen.  Head,  thorax,  and  the  abdominal  segments 
6  to  8,  except  narrowly  at  apex  black,  the  alxlominal  segments  1  to  6, 
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and  the  autenDte,  except  the  two  basal  joints,  pale  ferini^nous;  palpi 
and  legs  yellowish  white;  the  hind  coxse  behind  and  the  hind  femora 
pale  ferruginous,  the  extreme  apex  of  the  hind  f emoi*a,  an  annulus  at 
base,  and  the  apex  of  the  hind  tibiee  being  black;  the  tarsal  joints  1  to 
5  are  tipped  with  black.  Wings  hyaline,  the  stigma,  except  a  spot  at 
base,  and  the  internal  veins  black. 

%>^.— Cat  No.  7247,  U.S.N.M. 

Localii/y. — Sapporo.     Bred  by  Doctor  Matsumura  from  Naranya 
diffusa. 

Genus  THfiRONIA   Holmgren. 

THERONIA  JAPONICA,  new  species. 

Female, — Length  11  mm. ;  ovipositor  about  one-third  the  length  of 

the  abdomen.     Yellowish;  the  suture  at  base  of  clypeus,  a  median  line 

on  face,  the  frontal  depressions  back  of  the  origin  of  the  antennae,  the 

space  surrounding  the  ocelli,  the  occiput  and  the  eyes,  black;  the  fla- 

gellum  is  brown;  thorax  at  sides  and  beneath  black,  the  upper  margin 

of  the  pronotum,  the  margin  of  the  prosternum,  the  tegulie,  the  ridge 

beneath,  a  small  line  on  mesopleura  anteriorly  and  a  spot  posteriorly, 

a  spot  on  metapleura,  the  apex  of  metathorax  broadly,  the  postscutel- 

1am,  scutellum,  and  two  lines  on  the  mesothorax,  yellow,  the  middle 

lobe  of  the  mesonotum  is  black  while  the  lateral  lobes  are  brownish; 

abdomen  yellowish,  the  fii-st  segment  black  at  basal  half  or  more,  the 

following  dorsal  segments  more  or  less  dusk}^  at  base;  legs  yellowish, 

but  with  a  spot  at  base  of  middle  coxae,  a  spot  on  middle  femora 

beneath,  the  hmd  coxae  anteriorly  and  the  hind  femora  beneath,  black. 

Wings  hyaline,  the  costal  vein  and  the  stigma  yellow,  the  internal 

veins  brown. 

Type.—CB.t.  No.  7239,  U.S.N.M. 

Locality. — Sappora  (Doctor  Matsumura). 

Xrlt>e  V.  XORIDINI. 

Genus  ODONTOMERUS  Gravenhopst. 
ODONTOM ERUS  NIKKOBNSIS,  new  species. 

Female. — Length  8  mm.;  ovipositor  nearly  as  long  as  the  body. 
Black,  with  segments  3  to  5  of  the  abdomen  dark  rufopiceous,  the 
front  tibise  and  tarsi  testaceous;  the  middle  tibiae  and  tarsi  darker;  the 
hind  legs,  except  the  tibiae  beneath  which  have  a  piceous  tinge,  wholly 
black;  antennae  brown;  palpi  white.  Wings  hyaline,  the  stigma  and 
veins  brown.  The  head  and  thorax,  except  the  metathorax,  are  smooth 
and  shining,  almost  impunctate;  the  mesonotum  only  sparsely  punc- 
tate, more  distinct  on  the  prominent  middle  lobe  anteriorly ;  the  petiole 
and  the  second  segment  of  the  abdomen  are  finely  shagreened,  sub- 
opaque;  the  other  segments  smooth  and  shining. 

Typ^.— Cat.  No.  7248,  U.S.N.M. 
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Genus  CALLICLISIS  Forster. 

CALLICLISIS  INCERTA,  new  species. 

PUte  XIV,  fig.  1. 

Male. — Length  about  19  mm.  Black  and  shtning,  although  sparsely 
punctate;  the  face,  except  a  central  black  line,  scape  of  antenna? 
beneath,  the  pedicel,  basal  three  or  four  joints  of  the  flagellum,  mand- 
ibles, palpi,  tegulae,  epltegulse,  all  legs  from  the  coxse,  except  the 
hind  femora,  a  spot  at  apex  of  first  dorsal  abdominal  segment,  a  band 
at  apex  of  the  second  segment,  the  third  and  fourth  wholly,  except  a 
brownish  shade  at  base  of  the  fourth,  a  band  at  apex  of  the  following 
segments  and  the  venter,  testaceous  or  yellowish,  the  coxae  black,  the 
hind  femora,  except  at  base  and  apex,  blackish  or  brown-black.  Wings 
hyaline;  the  stigma,  except  a  median  streak  from  its  base,  and  the 
veins  black.  Antennae,  except  as  noted,  black  from  the  fifth  or  sixth 
joint.  The  abdomen  is  fully  one  and  a  half  times  as  large  as  the  head 
and  thorax  united  and  compressed  from  the  third  segment. 

Type.-C^t.  No.  7249,  U.S.N.M. 

Locality. — Sapporo  (Dr.  S.  Matsumura). 

Xrlt>e  I.   MESOLEF^XINI. 

Genus  SYCHNOLETER  Forster. 
SYCHNOLETER  JAPONICUS.  new  species. 

Female. — Ijcngth  8  mm.  Black,  closely,  minutely  punctate,  opaque, 
with  the  second,  third,  and  basal  half  of  the  fourth  segment  of  the 
abdomen,  red;  the  apical  half  or  more  of  the  front  femora,  their  tibia? 
and  tarsi,  the  middle  tibia?,  except  at  extreme  apex,  and  the  basal  three- 
fourths  of  the  hind  tibite  are  testaceous;  the  tibial  spurs,  joints  3  and 
4  of  the  hind  tarsi,  and  an  annulus  on  the  antennte  (comprising  joints 
13  to  18),  are  white;  the  fiagellum  outwardly  is  more  or  less  ferrugi- 
nous.    Wings  hyaline,  the  stigma  and  veins  brown. 

Type.— Cvii.  No.  7250,  U.S.N.M. 

Locality. — Sapporo  (Dr.  S.  Matsumura).     One  specimen.  No.  23. 

Xrlbe  IV.   XRYF^HONINI. 

Genus  RHIMPHALEA  Forster. 
RHIMPHALEA  DUBIA,  new  species. 

MaU. — Length  4.5  mm.  Black  and  shining,  impunctate;  antennff 
yellowish  beneath,  the  scupe  black  above,  the  flagellum  dark  brown 
above;  palpi  and  tegulse  white;  legs,  except  coxse,  pulvilli  and  claws, 
and  a  spot  at  apex  of  hind  tibise  which  are  black,  flavo-testaceous,  the 
tibiae  and  tarsi  yellowish  white,  the  tips  of  coxae  whitish,  the  hind 
femora  reddish.    Wings  hyaline,  the  stigma  and  veintf  dark  brown. 
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The  second  and  third  dorsal  segments  of  the  abdomen  have  a  transverse 
depression  or  furrow  at  the  middle. 

Type.—CvX.  No.  7251,  U.S.N.M. 

Locality. — Sapporo  (Dr.  S.  Matsumura).     One  specimen,  No.  24. 

Genus  ASTHENARA   Forster. 
ASTHENARA   RUFOCINCTA,  new  species. 

Male. — Length  S.^  mm.  Black  and  shining,  with  the  second  and 
third  segments  of  the  abdomen  red;  the  cheeks,  front  orbits,  and  a 
spot  back  of  eyes,  a  spot  on  each  side  of  the  middle  mesothoracic  lobe 
anteriorly,  a  line  on  the  lateral  margin  of  the  lateral  lobes  in  front  of 
the  tegular,  a  line  beneath  the  tegulee,  the  front  trochanters  in  part 
and  the  base  of  the  front  femora,  the  middle  trochanters,  the  apex  of 
middle  and  the  sutures  of  the  hind  trochanters  are  white;  the  front 
and  middle  tibire  and  tarsi  yellowish;  rest  of  the  legs  black;  the  hind 
legs,  except  the  tibial  spurs  and  the  sutures  of  the  trochanters,  wholly 
black.  Wings  hyaline,  or  only  faintl}^  tinged,  the  stigma  and  veins 
brown. 

Type.—C^t,  No.  7252,  U.S.N.M. 

Locality, — Sapporo  (Dr.  S.  Matsumura).     One  specimen,  No.  34. 

Xrlbe  V.  BASSINI. 

Genus  BASSUS   Gravenhorst. 
BASSUS  JAPONICUS,  new  species. 

Fetnal^. — Length  4.5  mm.  Black  and  shining,  but  punctate;  the 
palpi,  mandibles,  clypeus,  face,  inner  orbits,  scape  and  pedicel  beneath, 
front  margins  of  the  lateral  lobes  of  the  mesonotum,  scutellum,  a  trans- 
verse line  on  the  ridge  at  base  of  the  metanotum,  the  tegulse,  a  spot 
beneath,  the  epitegulae,  the  origin  of  veins  at  base  of  the  wings,  the 
front  and  middle  legs,  apex  of  hind  coxae  and  trochanters  and  two- 
thirds  of  the  hind  tibise,  except  an  annulus  at  base,  are  white  or  yel- 
lowish-white, the  rest  of  the  legs  being  black,  except  the  front  and 
middle  femora  and  tibiae,  which  are  tinged  with  red;  the  extreme  apical 
naargins  of  dorsal  abdominal  segments  5,  6,  and  7  are  whitish;  flagel- 
lum  black  brownish  at  base  beneath.  Wings  hyaline,  the  costal  veins 
and  stigma  blackish,  the  internal  veins  brown. 

7V^.— Cat.  No.  7253,  U.S.N.M. 

Zom/eVy.— Sapporo  (Dr.  S.  Matsumura).     Two  specimens,  No.  40. 

Genus  SYRPHOCTONUS   Forster. 
SYRPHOCTONUS   ATAMIENSIS,  new  species. 

Male. — Length  about  5  mm.  Black;  clypeus,  a  quadrate  spot  above, 
a.  triangular  spot  on  inner  orbits  below  the  middle  of  the  eyes,  scape 
and  pedicel  of  antennae  and  front  coxae  and  trochanters  yellowish-white. 

Locality. — Atami  (A.  Koebele). 
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Xrlt>e  VII.   EXOCHINI. 

Genus  EXOCHUS   Gravenhopst. 
EXOCHUS   HAKONENSIS,  new  species. 

Female, — Length  6  mm.  Black  and  shining;  the  face,  palpi,  tegul8?, 
the  basal  two-thirds  of  the  hind  tibiie,  except  an  annulus  at  base,  the 
tibial  spurs  and  tarsi,  except  at  apex,  are  white;  the  rest  of  the  legs 
red.     Wings  hyaline,  the  veins  and  the  stigma,  except  within,  brown. 

ry/>^.— Cat.  No.  7255,  U.S.N.M. 

Locality. — Hakone  (A.  Koebele). 

Sublkxnily  V.  op»HrroNT:i>j-^«. 
Xrlbe  V.   CATvlF>OF*LEGINI. 

Genus  CAMPOPLEX   Gravenhorst. 
CAMPOPLEX   HAKONENSIS,  new  species. 

Female, — Length  11  mm. ;  ovipositor  as  long  as  the  abdomen.  Black, 
closely  punctate,  pubescent,  opaque,  the  petiole  alone  smooth  and 
shining;  the  palpi,  tegula?,  and  tibial  spurs  are  white;  scape  of  antennse 
beneath  yellowish;  the  front  legs,  except  coxsb  and  first  joint  of  tro- 
chanters, apex  of  middle  femora  and  their  tibise  and  tarsi,  and  the  hind 
tibite  behind  from  near  base  to  apical  third,  are  testaceous  or  reddish. 
Wings  hyaline,  the  stigma  and  veins  dark  brown. 

Type,—C2Lt.  No.  7256,  U.S.N.M. 

LocalUy. — Hakone  (A.  Koebele). 

CAMPOPLEX  BICOLORIPES,  new  species. 

Male, — Length  13  mm.  Resembles  the  former  species,  but  the  color 
of  the  legs  and  abdomen  is  different.  The  apex  of  the  second  dorsal 
al>dominal  segment  and  the  third,  fourth,  and  fifth  segments  are  red; 
the  front  and  middle  legs,  except  coxae,  are  yellowish-white,  the  femora 
tinged  with  reddish,  the  front  coxae  with  a  white  spot  at  apex,  the 
hind  legs,  except  the  tibial  spurs  and  a  narrow  annulus  at  base  of  tarsi 
which  are  white,  are  entirely  black. 

Type.— Cat,  No.  7257,  U.S.N.M. 

Locality. — Hakone  (A.  Koebele). 

Xrll>e  VII.    I3ANCHINI. 

NAWAIA,  new  genus. 

This  new  genus  belongs  to  the  tribe  Baiichini^  and  in  my  generic 
Uble,  Classification  of  the  Ichneumon  Flies,  1900,  page  96,  falls  in 
next  to  the  American  genus  Ceratos(nna  Cresson,  page  97,  now  Cerato- 
gantra  Ashmead,  Cresson's  name  being  preoccupied.  It  agrees  with 
this  genus  in  the  shape  of  the  abdomen,  but  differs  <|uite  widely  in 
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other  characters:  The  areolet  in  the  front  wings  is  large  and  pentago- 
nal; the  median  cell  is  a  little  shorter  than  the  submedian;  the  tiuns- 
verse  median  nervure  in  the  hind  wing  is  broken  at  its  basal  angle, 
the  subdiscoidal  nervure  being  almost  interstitial  with  the  median  vein; 
the  clypeus  has  a  slight  median  sinus;  the  scutellum  ends  in  a  small 
tooth;  while  the  claws  are  simple. 

The  genus  is  named  in  honor  of  Mr.  Y.  Nawa,  the  well-known  ento- 
mologist of  Japan,  proprietor  of  the  entomological  laboratory  in  Gifu, 
also  the  editor  of  that  interesting  Japanese  magazine,  The  Insect 
World,  and  one  who  has  done  so  much  to  stimulate  entomological 
research  throughout  Japan. 

NAWAIA  JAPONICA,  new  species. 

Plate  XIV,  fig.  3. 

Female. — Length,  11  mm.  Black;  the  orbits,  the  face  below  anten- 
n«e,  except  a  median  black  line  and  a  black  line  at  base  of  clypeus,  the 
mandibles,  the  palpi,  the  upper  margin  of  pronotum,  two  lines  on  the 
mesonotum  which  curve  outwardly  at  the  anterior  margin,  the  tegulae, 
a  spot  beneath,  the  scutellum  except  the  transverse  furrow  at  base 
and  a  spot  at  apex  inclosing  the  apical  tooth,  the  postscutellum,  the 
metathorax  except  a  black  transverse  band  at  base,  bands  at  apex  of 
all  the  segments  of  the  abdomen  (the  bands  widening  posteriorly  so 
tlttt  the  apical  segments  are  almost  wholly  yellow),  two  lines  on  first 
s^ment,  two  spots  at  base  of  second,  the  apices  of  all  femora  and  the 
front  and  middle  femora  beneath  second  joint  of  trochanters,  most  of 
middle  tibiae  except  a  spot  at  base  and  a  stripe  behind,  a  large  spot 
on  hind  coxae  behind,  and  an  annulus  on  the  hind  tibiae  before  the 
middle,  all  yellow.     Wings  hyaline,  the  stigma  and  veins  brown-black. 

Type,—QsX.  No.  7259,  U.S.N.M. 

Locality. — Gifu.  Described  from  two  specimens^  No.  47,  received 
from  Mr.  Y.  Nawa. 

Xrlt^e  IX.  I^ORIZONINI. 

Genus  TEMELUCHA  Forster. 
TBMBLUCHA  JAPONICA,  new  species. 

Female. — Length  7.5  to  8  nam.  Head  yellowish,  with  the  occiput 
and  a  spot  on  vertex  inclosing  the  ocelli  black;  the  eyes  brown;  the 
thorax  brownish  yellow,  with  a  large  oblong  spot  on  the  middle  of  the 
mesonotum  anteriorly,  the  furrow  across  base  of  the  abdomen,  and 
an  oblong  spot  at  base  of  the  metanotum  black;  the  front  and  middle 
coxse  and  trochanters,  and  the  basis  of  the  tarsi  are  yellowish  white; 
tips  of  hind  tibiae  and  the  three  last  joints  of  tarsi  are  black;  abdomen 
brownish  yellow,  the  petiole  basally,  blotches  at  base  of  the  second 
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and  third  segments,  and  the  sheaths  of  the  ovipositor  being  black. 
Wings  hyaline,  the  stigma  light  brown. 

Type.— Cat  No.  7260,  U.S.N.M. 

Locality, — Swatow,  China,  and  Japan  (Mr.  A.  Koebele). 

Tribe  X.  F^RISXOTvlKRINI. 

Genus  PRISTOMERUS  Holmgren. 
PRISTOMERUS  CHINENSIS,  new  species. 

Female, — Length  6.5  mm.;  ovipositor  nearly  as  long  as  the  abdo- 
men. Black;  the  mandibles,  except  teeth,  and  the  tegulae  are  white; 
the  clypeus,  the  two  basal  joints  of  antennae,  the  ridge  of  the  pro- 
sternum,  the  hind  angles  of  the  pronotum,  the  legs,  except  hind  coxae 
and  the  apex  of  the  hind  tibiae,  which  are  blackish,  and  the  abdomen, 
except  most  of  the  petiole  above,  the  second  dorsal  segment,  most  of 
the  third  dorsal  segment,  and  the  sheaths  of  the  ovipositor,  which  are 
black,  are  testaceous.     Wings  hyaline. 

Type,— Cat.  No.  7261,  U.S.N.M. 

Locality. — Swatow,  China  (Mr.  A.  Koebele). 

Xrlbe  XI.  F^I^KCXISCINI. 

Genus  ATELEUTE  Forster. 
ATELEUTE  PALLIDIPES,  new  species. 

Male. — Length  2.6  mm.  Black  and  shining,  the  two  basal  joints  of 
the  antennae,  the  second  with  a  pale  annulus  at  apex,  and  the  abdomen 
toward  apex  of  the  first  segment  and  on  the  second,  with  a  rufo- 
peceoris  tinge;  flagellum  brown-black,  with  short  hairs;  legs  flavo- 
testaceous,  the  front  and  middle  coxae  and  trochanters  paler  ^^ellowish; 
all  the  tarsi  are  very  long,  longer  than  their  tibiae.  The  abdomen  is 
long,  much  longer  than  the  head  and  thorax  united,  slender  and 
depressed,  the  sides  nearly  parallel.  Wings  hyaline,  the  stigma 
and  costal  vein  brown,  the  internal  veins  paler. 

Type.— Cat  No.  7262,  U.S.N.M. 

Locality. — Japan  (A.  Koebele). 

Family  LXXVI.  ALYSHD^. 
Genus  PH^«NOCARPA    F5rster. 
PHANOCARPA  FORMOSA,  new  species. 

Male. — Length  2.1  mm.  Brownish  yellow,  the  head  paler  yellow- 
ish, the  metathorax  and  the  abdomen  darker  brown;  eyes  dark  brown; 
clypeus,  tegulae,  front  coxa?  and  trochanters,  the  middle  coxae  at  apex 
and  the  first  joint  of  their  trochanters,  and  the  first  joint  of  hind 
trochanters,  white;  rest  of  legs  and  the  first  two  joints  of  the  antennse 
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pale  yellowish,  the  flagellum  brown,  becoming  blackish  toward  apex. 
Wings  hyaline,  the  stigma  and  basal  nervure  brown,  the  other  veins 
pale. 

Type.— Cvii.  No.  7263,  U.S.N.M. 

Locality. — Formosa  (A.  Koebele). 

Genus  KAHLIA   Ashmead. 
KAHLIA  SECUNDA,  new  species. 

Female, — Length  4.5  mm.  Black  and  shining;  mandibles  red  with 
black  teeth;  palpi,  tegulae,  and  more  or  less  of  the  trochanters  yellow- 
ish-white; rest  of  legs  mostly  testaceous,  the  tips  of  hind  femora, 
apical  third  of  hind  tibiae  and  basal  two  joints  of  hind  tarsi  except  at 
tips,  dark  brownish  or  fuscous;  wings  hyaline,  the  veins  blackish,  the 
lanceolate  stigma,  mostly  rufous  or  testao-eous  within,  the  stigmal  vein 
originating  near  its  apex  and  extending  to  the  apical  margin  of  the 
wing,  making  the  marginal  cell  very  large. 

7y7>^.— Cat.  No.  7264,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumura). 

Family  LXXVIII.  BRACONIDiE. 

SuT^fkmily  I.  AJPHIDIINvK. 

Genus    EPHEDRUS   Haliday. 
EPHEDRUS  JAPONICUS,  new  species. 

Feinale. — Length  1.6  to  2  mm.  Polished  black;  mandibles,  palpi 
and  legs  honey-yellow,  the  hind  coxbb  dusky  basally ;  abdomen  mostly 
black,  but  more  or  less  brownish  piceous  toward  base,  the  petiole 
sometimes  yellow  and  about  three  times  as  long  as  wide.  Antennae 
11-jointed,  black,  the  first  two  joints  more  or  less  testaceous,  the  third 
with  a  yellow  annulus  at  base,  about  four  times  as  long  as  thick. 
Wings  hyaline,  the  venation  brownish,  the  recurrent  nervure  joining 
the  second  cubital  cell  just  behind  the  first  transverse  cubitus. 

Male. — Differs  from  the  female  in  having  the  antennee  longer, 
16-jointed,  the  flagellar  joints  being  not  much  more  than  twice  as  long 
as  thick;  the  hind  femora  and  tibiae,  except  at  base,  are  rufo-piceous; 
while  the  abdominal  petiole  is  black. 

%>^.— Cat.  No.  7265,  U.S.N.M. 

Locality. — Gifu  (Y.  Nawa).  One  male  and  9  female  specimens  bred 
from  an  Aphis. 

Genus  ACLITUS   Forster. 

This  genus  has  not  been  recognized  since  it  was  briefly  characterized 
by  Doctor  FOrster  in  1862.  I  have  recognized  all  of  FOrster's  genera, 
although  Elev.  T.  A.  Marshall  ignores  them  and  has  apparently 
"lumped"  them  all  under  ApKidius  Nees  and  Trioxys  Haliday. 

This  genus  is  closely  allied  to  Aphidivs  Nees,  but  differs  decidedly 
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in  several  particulars.  The  radius  is  always  much  longer,  the  parap- 
sidal  furrows  distinct,  the  metathorax  emarginate  behind,  the  second 
dorsal  abdominal  segment  is  very  large,  while  the  sheaths  of  the 
ovipositor  are  broad  and  compressed. 

ACLITUS  NAWAII.  new  species. 
Plate  XV,  fig.  3. 

Female. — Length,  5.1  mm.  Black,  with  the  face,  the  orbits,  the 
scutellum,  the  base  of  abdomen,  the  extreme  apex  of  the  long  petiole, 
an  oblique  spot  on  the  sides  of  the  second  segment  and  the  sheaths  of 
the  ovipositor,  testaceous;  legs  testaceous,  the  middle  and  hind  femora 
tibisB  and  tarsi  darker  or  brownish.  The  antennae  are  filiform,  24- 
jointed,  the  scape  oval,  large  and  stout,  the  pedicel  much  narrower, 
wider  than  long,  the  flagellum  gently  tapering  off  toward  apex,  the 
joints  not  more  than  twice  as  long  as  thick.  The  head  and  thorax  are 
smooth  and  shining,  the  parapsidal  furrows  are  punctate  and  meet 
posteriorly  before  attaining  the  base  of  the  scutellum;  the  lateral  lobes 
being  shagreened  anteriorly;  the  metathorax  is  rugulose,  deeply 
emarginate  behind,  and  with  a  median  carina,  which  is  forked  at  apex. 
The  abdomen  is  lanceolate  and  terminates  in  a  broad,  compressed 
ovipositor,  the  length  of  the  basal  joint  of  the  hind  tarsi;  the  petiole 
is  long,  gradually  dilated  posteriorly  and  longitudinally  striated. 

Male. — Length  4.5  mm.  Agrees  fairly  well  with  the  female,  except 
that  the  abdomen  is  clavate,  entirely  black,  except  the  suture  between 
the  first  and  second  segments,  while  the  antennse  are  30-jointed. 

7i//>^.— Cat.  No.  7266,  U.S.N. M. 

Locality. — Gifu  (Y.  Nawa).  One  male  and  2  female  specimens 
were  sent,  bred  from  a  large  Aphis,  which,  judging  from  the  dry  pupa 
skins,  I  identified  as  a  species  of  LachmiM^  or  certainly  a  genus  in  the 
subfamily  Lachnlnm. 

Genus  APHIDIUS  Nees. 

APHIDIUS  GIFUENSIS,  new  species. 

Female. — Length  2.5  mm.  Head  and  thorax  above,  except  the 
scutellum  laterally  and  the  metathorax,  polished  black,  rest  of  thorax 
testaceous;  abdomen  long  lanceolate,  piceous,  the  petiole  yellowish, 
the  incisions  of  the  segments  yellow  or  testaceous,  or  sometimes  yel- 
low, with  dusky  transverse  marks  on  segments  2  to  6;  legs,  including 
all  coxa;,  honey-yellow;  antennse  long,  17-jointed,  the  first  two  joint*^ 
and  base  of  the  third,  yellow,  rest  of  the  joints  brown-black,  joints 
3  to  16  about  equal  in  length,  nearly  three  times  as  long  as  thick. 
Wings  hyaline,  the  stigma  and  the  veins,  except  the  basal  nervure, 
brown,  the  basal  nervure  black. 

%>^.— Cat.  No.  7267,  U.S.N.M. 

Locality,  (f  ifu  (Y.  Nawa).  Two  specimens  bred  from  an  unknown 
Aphis.  ^  J 
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APHIDIUS  JAPONICUS,  new  species. 

Fefjiolt. — Length  4.8  mm.  Head,  sutures  of  ncutellum,  the  meta- 
thorax  and  abdomen,  except  the  petiole  beneath  and  the  apex  of  the 
second  segment,  black  and  shining,  rest  of  thorax  and  the  legs,  except 
the  two  last  joints  of  tarsi  which  are  dusky,  yellow.  The  antennee 
are  long,  filiform,  22>jointed,  the  first  two  joints  more  or  less  yellow- 
ish, the  following  joints  black  or  brown-black;  joints  6  to  21  only  about 
twice  as  long  as  thick,  joints  3  to  5  a  little  longer.  Wings  hyaline,  the 
stigma  and  veins  light  brownish,  the  basal  nervure  blackish. 

Male. — Length  4  mm.  Agrees  well  with  the  female,  except  that 
the  mesothoracic  lobes  are  sometimes  dusky,  the  antenna  longer,  24- 
jointed,  while  the  abdomen  beneath,  the  basal  half  of  the  third  dorsal 
segment,  and  sometimes  the  sutures  4  and  5  are  yellow. 

7yp^.— Cat.  No.  7268,  U.S.N.M. 

Locality. — Gif u  (Y.  Nawa).  One  female  and  3  male  specimens  bred 
from  an  Aphis. 

APHIDIUS  LACHNIVORUS,  new  species. 

Male. — Length  3.6  mm.  Black  and  shining;  themesonotal  furrows 
are  more  or  less  distinct,  the  surface  on  each  side,  especially  pos- 
teriorly, opaquely  roughened,  while  between  them  is  a  more  or  less 
distinct  median  furrow.  The  antennae  are  long,  26-jointed,  the  joints 
of  the  flagellum  at  least  t^ice  as  long  as  thick;  legs  testaceous,  the 
hind  coxa3  and  femora  black,  the  hind  tibiae,  except  at  base,  fuscous; 
the  metanotum  has  a  transverse  carina  bounding  the  truncature,  but  is 
not  areolated,  and  there  is  a  median  furrow  extending  from  the  scu- 
tellum  to  the  carina.  The  abdomen  is  elongate,  shining  black,  except 
a  yellow  spot  at  the  apex  of  the  second  dorsal  segment;  the  first  seg- 
ment alone  is  faintly  aciculated  basally. 

Type.—OA.  No.  7269,  U.S.N.M. 

Locality. — Nikko  (A.  Koebele).  One  specimen  labeled  from  Lachnvs 
sp.  on  Larch. 

APHIDIUS  ARBOLATUS,  new  species. 

Female. — Length  2  mm.  Polished  black  without  parapsidal  fur- 
rows, the  metathorax  with  five  distinct  areas,  the  areola  or  middle  one, 
diamond  shaped.  The  antennce  are  13-jointed,  the  first  joint  of  the 
flagellum  about  thrice  as  long  as  thick,  a  little  longer  than  the  second, 
the  following  very  gradually  decreasing  in  length,  tiie  penultimate 
joint  being  only  a  little  longer  than  thick,  the  last,  or  club  joint,  large, 
ovate,  longer  than  the  first;  legs  brownish  yellow,  the  incision  of  the 
joints  paler;  abdomen  lanceolate,  longer  than  the  head  and  thorax 
united,  black,  except  the  base  and  apex  of  the  petiole  and  a  spot  at 
apex  of  the  second  segment  which  are  yellowish;  the  petiole  is  sha- 
K^eened  or  roughened,  otherwise  the  abdomen  is  smooth  and  shining; 
wings  hyaline,  the  stigma  and  veins  light  brown.  ^  , 
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Male, — Agrees  in  color  with  the  female,  but  differs  in  having  the 
antennsB  longer,  19-jointed,  the  joints  of  the  flagellum  being  fully  twice 
as  long  as  thick,  or  even  a  little  longer. 

Type.— CB,t.  No.  7270,  U.S.N.M. 

Locality, — Japan.  Described  from  2  female  and  5  male  specimens, 
labeled  No.  1268,  and  bred  by  Mr.  Albert  Koebele  from  an  unknown 
Aphis. 

Genus    LYSIPHLEBUS    Forster. 

LYSIPHLEBUS  JAPONICUS,  new  species. 

Female.  -Length  2  mm.  Head,  dorsum  of  mesonotum,  the  scutel- 
lums,  and  the  dorsum  of  the  abdomen,  except  the  petiole  and  suture  2, 
and  sometimes  one  or  two  of  the  other  sutures,  black;  basal  3  or  4  joints 
of  the  antennae,  the  legs,  and  the  abdomen,  except  as  noted,  yellow. 
The  antennae  are  13-jointed,  black  or  brown,  black  from  the  fifth  joint; 
joints  3  to  6  are  about  thrice  as  long  as  thick,  those  beyond  a  little 
shorter.     Wings  hyaline,  the  stigma  and  veins  light  brownish. 

Male. — Agrees  well  with  the  female,  except  that  the  antennae  .^re 
longer,  17-jointed,  and  brown-black,  except  the  first  two  joints;  the 
base  of  the  second  dorsal  abdominal  segment,  as  well  as  the  petiole,  is 
yellow. 

Type.—Cfit.  No.  7271,  U.S.N.M. 

Locality. — Gifu  (Y.  Nawa).  Three  specimens,  2  females  and  1  male, 
bred  from  an  unknown  Aphis. 

Genus   METEORUS   Haliday. 
METEORUS  JAPONICUS,  new  species. 

Femah. — Length  4.4  mm.  Head,  except  the  stemmaticum,  and  the 
thorax,  except  the  parapsidal  furrows,  the  depression  in  front  of  the 
scutellum,  the  foveae  at  base  of  the  scutellum,  the  sutures  surrounding 
same,  and  the  metathorax  entirely,  which  are  black,  brownish-yellow; 
abdomen  black,  the  second  segment  brownish-yellow;  legs  yellowish. 
The  antennae  are  long,  about  30-jointed,  brown,  the  4  or  5  basal  joints 
of  the  flagellum  being  about  four  times  as  long  as  thick.  Wings  hya- 
line, the  veins  light  brown,  the  costal  vein  and  the  stigma  within 
blackish.  The  first  segment  of  the  abdomen  is  longitudinally  striate, 
the  others  smooth  and  shining,  the  ovipositer  about  two-thirds  the 
length  of  the  abdomen. 

Type.—GfsX..  No.  7272,  U.S.N.M. 

Locality. — Gifu  (Y.  Nawa).  Three  female  specimens.  No.  53,  evi- 
dently bred  from  a  Lepidopteron. 
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Sul>ftixiiily  -V.  IVtA.CROCENTRIN'.-aC. 

Genus  MACROCENTRUS  Curtis. 

MACROCBNTRUS  GIFUBNSIS,  new  species. 

FemaU. — Length  4.5  mm.;  ovipositor  longer  than  the  whole  inseet. 
Head  black;  thorax  brownish-yellow,  the  metathorax  dusky  or  brown- 
ish; abdomen  above  brown  or  blackish,  sometimes  paler  at  the  sutures, 
\-ariable,  the  first,  second,  and  third  segments  longitudinally  striated; 
antennae  very  long,  brownish-yellow,  becoming  dusky  toward  apex, 
4i)  or  more  jointed,  the  joints  dusky  at  apex,  appearing  annulated; 
legs,  including  coxse,  yellow.  Wings  hyaline,  the  veins  brownish, 
the  stigma  with  a  large  dark  brown  blotch  within. 

Type,—Q^%.  No.  7274,  U.S.N.M. 

Locality. — Gifu  (Y.  Nawa).     Two  specimens. 

Subfkinily  IX.  CHKLONINJE. 

Genus  PHANEROTOMA  Wesmael. 

PHANEROTOMA  FLAVA,  new  species. 

Female. — Length  7  mm.  Uniformly  brownish-yellow;  eyes  and 
ocelli  black;  apical  halt,  or  nearly,  of  the  wings  smoky,  the  basal 
half  hyaline;  antennae  longer  than  the  body,  brown-black,  the  flagellar 
joints  long,  about  five  times  as  long  as  thick.  The  wings  have  the 
cost«  to  the  paras tigma,  the  median  and  submedian  veins,  and  the 
bftsal  and  recurrent  nervures  3^ellow,  the  rest  of  the  veins,  with  the 
parastigma  and  stigma  being  black. 

Type.— C^it.  No.  7276,  U.S.N.M. 

Lmdity.  — Japan  (A.  Koebele).  This  is  one  of  the  largest  species 
yet  discovered  in  the  genus. 

Genus  ASCOGASTER  Wesmael. 
ASCOOASTER  ATAMIBNSIS,  new  species. 

Female. — Length  4  mm.  Black,  subopaquely  punctate,  with  a 
^rse  whitish  pubescence,  the  base  of  the  abdomen  with  elevated, 
longitudinal  lines,  the  palpi  pale,  the  two  basal  joints  of  the  antennae 
and  the  legs,  except  the  coxte,  tips  of  hind  tibise  and  more  or  less  of 
the  middle  and  hind  tarsi,  except  basal  joint,  which  are  black,  or  dark 
fuscous,  are  ferruginous,  the  flagellum  brown  becoming  dusky  toward 
apex.  Wings  hyaline,  the  parastigma  and  stigma  dark  brown,  the 
veins  testaceous,  tinged  with  brown. 

7V^^.— Cat.  No.  7275,  U.S.N.M. 

Locality. — Atami  (A.  Koebele). 
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Sublfetxnily  XII.  M:iCROGJ--A.STERIN'-affi. 

Genus  GLYPTAPANTELES  Ashmead. 

GLYPTAPANTELES  POLITUS,  new  species. 

JFernale. — I^ength  3  mm.  Bla<»k,  shining,  and  impunctate,  except 
some  sparse,  faint  punctures  on  the  thorax  anteriorly;  the  antenna 
are  longer  than  the  body,  black  or  brown-black,  except  the  scape, 
which  is  more  or  less  brownish-yellow  basally  and  beneath;  ocelli 
honey-yellow;  the  legs,  except  the  hind  coxae  and  the  abdomen  at 
sides  and  beneath,  are  yellow;  the  metathorax  is  smooth,  without  a 
median  eurina;  the  abdomen  is  smooth,  shining,  and  impunctate,  the 
plate  of  the  first  segment  is  narrowed  toward  apex  and  about  two  and 
one-half  times  as  long  as  wide  at  base,  the  second  segment  is  a  little 
shorter  than  the  third,  with  two  oblique  grooved  furrows  that  con- 
verge anteriorly.  Wings  hyaline,  the  stigma  blackish,  the  veins, 
except  the  costse  toward  apex,  pale. 

JUah, — Length  2.5  mm.  Antennae  wholly  black,  the  apex  of  hind 
femora  and  tibije  fuscous,  their  tarsi  subfuscous,  the  thorax  anteriorly 
more  distinctly  finely  punctured,  the  metathorax  finely  wrinkled; 
otherwise  similar  to  the  female. 

Type.— Cfit  No.  7278,  U.S.N.M. 

Locality. — Gifu  (N.  Nawa).     Three  specimens,  No.  56. 

GLYPTAPANTELES  MINOR,  new  species. 

Female. — Length  2  mm.  Agrees  well  with  G.  jyolHn^.,  except  that 
it  is  smaller  with  the  antennal  scape,  except  narrowly  at  apex,  and 
the  pedicel  yellow,  the  stigma  and  stigmal  vein  brown,  the  three  ter- 
minal ventral  segments  black  or  piceous,  while  the  hind  tibiae  are 
fuscous  at  apex. 

Type.~VMt.  No.  7279,  U.S.N.M. 

Locality. — Gifu  (N.  Nawa).     Four  specimens.  No.  57. 

GLYPTAPANTELES  FEMORATUS,  new  species. 

J/o/^. — Length  1.8  mm.  Black  and  shining;  legs  brown-black,  with 
the  front  legs,  apex  of  middle  femora  and  their  tibiae  and  tarsi,  and 
the  basal  third  of  hind  tibite,  yellow,  the  hind  tarsi  subfuscous,  more 
or  less  yellowish  beneath;  antennae  black,  longer  than  the  body,  the 
first  joint  of  the  flagellum  about  two  and  one-half  times  aa  long  as 
thick,  shorter  than  the  second  or  third,  but  stouter;  the  abdomen  is 
smooth  and  shining,  with  the  first  and  second  ventral  segments 
yellow;  the  plate  of  the  first  dorsal  segment  has  the  hind  angles 
rounded;  the  second  segmert  is  a  little  shorter  than  the  third  and  has 
two  converging  gi'ooved  lines  from  its  basal  middle. 

Type.—C^it.  No.  7280,  U.S.N.M. 

Locality. — Gifu  (N.  Nawa).     Two  specimens.  No.  59. 


Digitized  by  VjOOQIC 


xj:w  ja  pa xese  hymenoptera-^ahiimead.  193 


GLYPTAPANTELES  (APANTELES)  JAPONICUS,  new  species  (Ashmead). 

Fiinale, — Length,  2.8  to  3  mm.  Black,  nhining;  face,  thorax,  and 
hind  coxa*  very  finely  punctulate;  head  above  and  posteriorly  polished, 
impunctate;  labrum  and  mandibles  honey -yellow;  palpi  white;  scape, 
pedicel,  tegular  and  legs,  except  hind  coxie  which  are  black,  brownish- 
fellow;  ilagellum  bla<*k  or  brown-black.  Wings  hyaline,  the  stigma 
and  subcostal  vein  brown,  other  veins  pallid.  Mctathorax  smooth 
without  areas  or  carina?.  Abdomen  beneath,  except  the  large  plow- 
share shaped  ventral  valve,  and  the  lateral  margins  of  dorsal  segments 
1-5  brownish-y(»llow  or  ferruginous;  the  plate  of  first  segment  lance- 
olate, more  than  three  times  as  long  as  wide,  gradually  narrows  toward 
apex;  second  segment  shorter  than  the  third,  with  twooblitjue  impressed 
Unes;  plate  and  all  segments  smooth,  impunctate. 

Male. — Length,  2.2  to  2.5  mm.  Agrees  well  with  female  in  colora- 
tional  detail,  but  the  antennte  are  much  longer  than  the  l)ody,  the 
abdomen  is  smaller  and  shorter,  while  the  second  abdominal  segment 
is  about  twice  as  long  as  the  third. 

Type. — Cat.  No.  3457,  U.S.N.M.  Described  from  many  specimens 
in  National  Museum,  Ace.  No.  23-1:17,  received  July  30,  18iH),  from 
Rev.  H.  Loomis,  of  Yokohama,  Japan,  who  bred  them  from  the  larva 
of  Ocneria  dispar,  and  from  many  additional  specimens  received  by 
Dr.  L.  O.  Howard  from  Prof.  A.  H.  Kirkland,  who  also  received 
them  from  Rev.  H.  Loomis. 

The  species  belongs  in  Marshall's  Section  IV,  of  Apayittlea^  and 
corner  very  close  to  two  European  si>ecies — Apantelen  LHtripennli<  Cur- 
tis and  A,  fxih'ipe»  Haliday,  from  }>oth  of  which  it  is  readily  distin- 
guished by  the  impunctate  metanotum,  the  difference  in  the  plate  of 
the  first  abdominal  segment,  by  having  the  first  and  second  segments 
smooth,  not  aciculated,  and  by  the  venU^r  being  entirely  brownish- 
yellow. 

GLYPTAPANTELES  HAWAII,  new  species. 

Female. — Length,  2  mm.  Black  and  shining,  })ut  with  the  head  and 
thorax  finely  punctulate,  the  scutellum  polished,  impunctate,  the  mcta- 
thorax finely  rugulose,  with  a  median  carina.  The  antenna*  are  about 
as  long  as  the  body  and  black;  legs  brownish-yellow,  the  hind  coxa? 
black,  the  front  and  middle  coxa*  usually  with  a  slight  fuscous  spot  at 
base  only,  the  hind  femora  at  extreme  apex  and  the  tips  of  their  tibiro 
faintly  fuscous.  The  abdomen  is  black  and  shining,  except  ventral 
segments  1  and  2  which  are  yellowish;  the  plate  of  the  first  dorsal  seg- 
ment and  the  second  segment  are  finely  sculptured;  the  plate  of  the 
first  is  about  two  and  one-half  times  as  long  as  wide,  a  little  wider  at 
apex  than  at  base;  the  second  segment  is  shorter  than  the  third  with  a 
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median  ridge,  rest  of  the  segments  smooth,  polished.  Wings  hyaline, 
the  stigma  and  first  branch  of  the  I'adius  brown-black,  the  other  veins 
light  brownish. 

Mal^. — Agrees  with  the  female,  except  that  the  antennas  are  some- 
what longer,  the  front  and  middle  coxae  wholly  yellow,  while  the  second 
dorsal  segment  of  the  abdomen  is  much  shorter,  or  only  about  half  as 
long  as  the  third. 

ry/>^.— Oat.  No.  7281,  U.S.N.M. 

Locality. — Gifu  (N.  Nawa).     Three  specimens  labeled  No.  54. 

Genus  MICROPLITIS  Forster. 
MICROPLITIS  ATAMIENSIS,  new  species. 

Male. — Length,  2.5  mm.  Black,  closely  punctate  and  pubescent,  the 
head  above  on  the  vertex  smooth  and  shining,  the  occiput  closely  punc- 
tulate;  ocelli  pale  yellowish;  antennae,  exceptthe  minute  pedicel,  entirely 
black;  legs  mostly  brownish-yellow,  but  with  all  coxa?,  the  first  joint 
of  all  trochanters,  a  spot  at  base  of  front  femora,  the  basal  half  of 
middle  femora,  the  hind  femora  entirely,  the  apical  third  or  more  of 
hind  tibise,  and  the  hind  tarsi  black;  basal  two-thirds  of  wings  sub- 
fuscous,  the  apical  third  and  a  fascia  extending  across  from  the  para- 
stigma  h3'aline,  the  stigma  and  veins  dark  brown.  Abdomen,  except 
the  first  segment,  which  is  rugose-punctate,  smooth  and  shining. 

Type.—C^i.  No.  7285,  U.S.N.M. 

Locality. — Atami  (A.  Koebele).     One  specimen. 

MICROPLITIS  SAPPOROENSIS,  new  species. 

Female. — Length,  4  mm.  Black,  closely  punctate  and  pubescent,  the 
head  smooth  and  shining  on  vertex,  rather  densely  clothed  with  a  fine 
whitish  pubescence  in  front;  palpi  pale;  clypeus,  mandibles,  and  legs, 
except  the  hind  coxae,  a  spot  at  apex  of  hind  femora,  and  most  of  the 
hind  tarsi  brownish-yellow;  the  hind  coxas,  a  spot  at  apex  of  hind  tibia?, 
and  the  hind  tarsi,  except  base  of  the  first  joint,  black;  ventral  seg- 
ments 1  and  2  and  base  of  3,  yellow;  the  abdomen,  except  the  first  seg- 
ment, which  is  sparsely,  finely  punctate,  is  smooth,  shining,  and  im- 
punctate.  Wings  hyaline,  the  parastigma,  the  stigma,  exceptthe  basal 
half,  and  the  internal  veins  brownish  or  fuscous;  the  basal  half, 
or  nearly,  of  the  stigma  and  the  longitudinal  veins  before  the  basal 
nervure  yellowish. 

Type.—C^Li.  No.  7285,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumura).  One  female  specimen, 
labeled  No.  39. 
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SubflMxiily  XV.    Ti'RA.CONTN AS,. 

Genus   MELANOBRACON   Ashmead. 

MBLANOBRACON  TIBIALIS,  new  species. 

female. — Length,  7  to  7.5  mm.;  ovipositor  about  two-thirds  the 
length  of  the  abdomen.  Brownish-yellow,  smooth,  and  shining;  head 
quadrate,  the  eyes  large,  brown-black;  the  antennee,  except  the  two 
basal  joints,  joints  2  to  5  of  middle  tarsi,  and  the  hind  tibisB  and  tarsi, 
except  a  pale  annulus  at  base  of  tibiae,  are  black.  Wings  subhyaline, 
or  slightly  smoky,  with  the  stigma  and  veins,  except  the  submedian 
vein,  entirely,  and  the  costal  and  subcostal  veins  at  base,  which  are 
yellow,  are  black.  The  abdomen  has  a  longitudinal  furrow  each  side 
of  the  first  and  second  dorsal  segments,  and  also  on  the  second  a  tri- 
angular elevation  from  its  base,  while  the  suture  between  the  second 
and  third  segments  is  rather  deep. 

7V;>^.— Cat.  No.  7287,  U.S.N.M. 

Locality. — Gifu  (Y.  Nawa).     Three  specimens,  labeled  No.  49. 

Genus   MACRODYCTIUM   Ashmead. 
MACRODYCTIUM  FLAVIPES.  new  species. 

FemaU. — Length,  3.5  mm. ;  ovipositor  about  as  long  as  the  abdomen. 
Polished  black;  the  first  two  joints  of  the  antennas,  a  small  annulus  at 
the  base  of  the  third  joint,  and  the  legs,  except  the  last  joint  of  the 
front  and  middle  tarsi,  the  extreme  apex  of  hind  tibiae,  and  the  hind 
tarsi,  which  are  fuscous,  are  yellowish,  or  brownish -yellow;  the  second 
abdominal  segment  is  longitudinally  striate  on  each  side  of  the  tri- 
angular ridge  or  plate  at  base.  Wings  hyaline,  the  stigma  and  veins 
brown,  the  tegulae  and  the  longitudinal  veins  basal! v  pale  yellowish. 

%>^.— (^at.  No.  7288,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumura).  One  specimen,  labeled 
No.  32. 

Genus  CHELONOGASTRA  ASHMEAD. 

CHELONOOASTRA  KOEBELBI,  new  species. 

Plate  XIV,  fig.  3. 

Female. — Length  5.5  to  6  mm. ;  ovipositor  from  a  half  to  two-thirds 
the  length  of  the  abdomen.  Black,  the  head  and  thorax  smooth  and 
snining,  the  abdomen  opaque,  concave  beneath  as  in  Chelonm  Jurine, 
the  first  three  segments  coarsely  regulose,  the  second  and  third  closely 
united  and  occupying  most  of  the  surface  of  the  abdomen,  the  foudh 
and  fifth  segments  very  short,  shagreened.  The  head  as  viewed  from 
above  is  obtrapezoidal,  the  face  sparsely  punctate,  pubescent,  the  eyes 
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hairy.     Wings  fuliginous,  the  stigma  and  veins  brown-black,  the  vena- 
tion as  in  Bracon  Fabricius. 

Type.—Cfii.  No.  7287,  U.S.N.M. 

Locality. — Atami  (A.  Koebele).     Many  specimens. 

CHELONOGASTRA  PLEURALIS,  new  species. 

Female. — Length  3  to  3.5  mm.;  ovipositor  about  the  length  of  the 
abdomen.  Brownish-yellow;  the  stemmaticum,  the  eyes,  the  occiput 
more  or  less,  the  crenulate  furrow  at  base  of  scutellum,  the  sutures  of 
same,  sometimes  the  disks  of  the  mesothoracic  lobes  but  not  always, 
the  mesopleura,  the  metathorax,  and  usually  the  disks  (and  sometimes 
the  greater  part  except  laterally)  of  the  first,  second,  and  third  abdomi- 
nal segments,  and  spots  at  the  extreme  lateral  margins  of  the  fourth 
and  fifth  segments  black;  the  hind  coxae,  the  femora,  except  at  both 
ends,  the  tibia?,  except  at  base,  and  the  tarsi,  are  black,  or  dark  fuscous. 
Wings  subfuscous,  the  veins  brownish,  the  stigma  somewhat  pale 
within.     Abdomen  sculptured  much  as  in  previous  species. 

Type.—Q^X.  No.  7290,  U.S.N.M. 

Locality. — Atami  (A.  Koebele).     Many  specimens. 

Genus  MICROBRACON  Ashmead. 
MICROBRACON  JAPELLUS,  new  species. 

Female. — Length  2.5  mm.;  ovipositor  about  as  long  as  the  abdo- 
men. Brownish-yellow,  smooth  and  shining;  eyes,  the  meta thorax 
above,  the  first  segment  of  abdomen,  a  median  stripe  on  the  second, 
and  the  disks  of  the  fourth  and  fifth,  more  or  less,  black;  antenna) 
brown,  the  pedicel  yellowish;  legs  wholly  yellowish,  immaculate. 
Wings  hyaline,  with  a  grayish  tinge,  the  veins  and  stigma,  except 
along  the  outer  margin,  yellowish. 

Type.—Qvit.  No.  7291,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumura).  One  specimen,  lal>eled 
No.  36. 

Genus  EUUROBRACON  Ashmead. 

EUUROBRACON  PENETRATOR  (Smith.) 

Plate  XV,  figs.  1,  2. 
» 
Bracon  penetrator  Smith,  Vtoc.  Zool.  Soc.,  Ix)ndon,  1S77,  p.  413,  female. 
Bracon  yokoharmv  Dalla  Torre,  Cat.  ITym.,  IV,  1898,  p.  2t*5. 
Euurobracon penetrator  Ashmead,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  140. 

Mal^. — Length  19  mm.  Flavo-ferruginous,  the  head  a  little  paler; 
legs  yellow,  the  hind  pair,  except  coxa>  and  trochanters,  black  or  black- 
ish; antenna?  black;  wings  yellowish  hyaline,  the  apical  margins 
broadly  fuliginous,  the   front  pair  with  a  spot   inclosing  the   basal 
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nervure,  a  spot  at  base  of  marginal  cell,  and  a  spot  in  the  second  dis- 
coidal  cell  black. 

Ty^.— Male.     Cat.  No.  7292,  U.S.N.M. 

Locality. — Japan  (Doctor  Mitsukuri). 

Genus  ZAGLYPTOGASTRA  Ashmead. 

This  genus  was  characterized  briefly  in  my  Classification  of  the 
Ichneumon  Flies,  1900,  page  137,  where  I  placed  it  next  to  IphiauUuc 
Forster  on  account  of  similarity  of  the  structure  of  the  head,  thorax, 
and  abdomen,  but  it  really  belongs  to  my  tribe  Euurohrax)onin%  as  the 
submedian  cell  in  the  front  wings  is  longer  than  the  median. 

ZAGLYPTOGASTRA  ABBOTTII,  new  species. 
Plate  XV,  fig.  4. 

Female. — Length  about  18  mm.;  ovipositor  17  mm.  Uniformly 
brownish  yellow,  the  eyes  and  the  flagellum  brown-black,  the  sheaths 
of  the  ovipositor  black,  the  wings  yellowish  hyaline,  with  a  black  spot 
at  the  origin  of  the  radius,  and  the  tips  of  the  hind  wings  dusky.  The 
head  and  thorax  are  highly  polished  impunctate,  the  forehead  concave, 
the  scape  fully  thrice  as  long  as  thick,  truncate  at  apex  and  slightly 
narrowed  and  rounded  at  base,  originating  from  a  distinct  pedicellus, 
the  tarsi  longer  than  their  tibiae,  the  abdomen  strongly  sculptured  as 
in  figure, 

Type.-C2ii.  No.  8299,  U.S.N.M. 

Locality. — ^Trong,  Lower  Siam  (Dr.  W.  L.  Abbott). 

Family  XVI.  RHOGADIN.E. 
Xrit»e  I.  KXOXHECINI. 

Genus  XENOBIUS  Forster. 
XENOBIUS  ALBIPES,  new  species. 

Female. — Length  2  mm. ;  ovipositor  hardly  one-third  the  length  of 
the  abdomen.  Light  brownish-yellow,  smooth  and  shining,  except  on 
the  metathorax,  the  eyes,  the  doreum  of  the  metathorax,  and  the 
extreme  base  of  the  first  abdominal  segment  being  black;  the  antenna? 
are  brownish,  as  long  as  the  body,  22  or  23  jointed;  palpi,  tegulee  and 
legs  ivory-white.  Wings  hyaline,  the  stigma  and  veins,  except  the 
median  vein  toward  apex,  and  the  basal  nervure,  pallid. 

Male. — Length  1.5  mm.  Agrees  in  every  respect  with  the  female, 
except  the  antennae  are  a  little  longer  and  darker,  with  more  joints, 
the  abdomen  smaller,  and  with  the  second  segment  whitish. 

Type.— Cat.  No.  7293,  U.S.N.M. 

Locality. — Atami  (A.  Koebele). 
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Tribe  III.  RHOG ADINI. 

Genus  HETEROGAMUS  Wesmael. 
HETEROGAMUS  FASCIATIPENNIS,  new  species. 

Female. — Length  6  mm.  Dark  brown,  rugoso-punctate,  opaque,  the 
thorax  above,  except  the  scutellum,  blackish,  the  mesosternum,  the  third 
alxlominal  segment  and  segments  beyond,  less  coarsely  punctured,  the 
first  and  second  segments  with  a  median  longitudinal  carina,  sul)equal 
in  length  and  much  longer  than  the  third;  eyes  black;  palpi  fu8cx>us, 
the  sutures  of  the  joints  and  the  last  joint  paler;  antennae  and  legs  brown- 
ish-yellow, the  last  tarsal  joint  black.  Wings  fuscous  with  a  whitish 
or  hyaline  band  across  from  the  stigma,  the  stigma,  except  at  apex, 
pale  yellowish,  the  other  veins  dark  fuscous;  second  cubstal  cell  hardly 
longer  than  wide.  The  abdomen  is  considerably  longer  than  the  head 
and  thorax  united,  gradually  narrowed  toward  the  base;  the  third 
segment,  which  is  the  widest  and  much  wider  than  long,  is  almost 
twice  as  wide  as  the  first  segment  at  base,  the  first  being  more  than 
twice  as  long  as  wide  and  a  little  longer  than  the  second.  The  antenna? 
are  broken  off  from  the  third  joint,  but  were  probably  long  and  slender. 

Type,—C9ii.  No.  7294,  U.S.N.M. 

Locality. — Sapporo  (Doctor  Matsumara).  One  specimen,  labeled 
No.  16. 

HETEROGAMUS  THORACICUS,  new  species. 

Female. — Length  5.6  mm.  Head  and  abdomen,  except  the  venter, 
black;  the  clypeus,  malar  space  and  the  thorax,  except  a  dark  stripe 
on  the  middle  of  the  pronotum  in  the  depression  extending  from  in 
front  of  the  tegulje  anteriorly,  and  the  apex  of  the  metathorax  above, 
which  are  dusky,  are  light  brownish-yellow;  palpi  white;  legs,  except 
the  last  joint  of  the  tarsi,  pale  yellowish.  Wings  hyaline,  the  stigma 
and  submedian  vein  yellow,  the  other  veins  fuscous;  second  cubital 
cell  only  about  one-third  longer  than  wide  at  base. 

Type.— Cd^t.  No.  729?,  U.S.N.M. 

Locality. — Sapporo  (Dr.  S.  Matisumai-a).  One  specimen,  labeled 
No.  25. 

Genus  RHOGAS  Nees. 
RHOGAS  FUSCOMACULATUS,  new  species. 

Female. — Length  3.5  to  4  mm.  Ground  color  brownish-yellow;  a 
large  spot  on  face  below  insertion  of  antennae,  a  spot  inclosing  the 
ocelli,  the  lateral  mesothoracic  lobes  anteriorly,  the  disk  of  the  middle 
lobe  posteriorly,  the  upper  half  of  the  mesopleura,  the  metathorax, 
and  the  abdomen  above,  except  a  spot  at  apex  of  first  segment  medially, 
a  large  band  down  the  center  of  the  second,  and  a  spot  at  the  basal 
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middle  of  the  third,  are  fuscous;  the  antennae  are  brown,  darker 
toward  apex;  the  flagellar  joints  after  the  first  about  twice  as  long  as 
thick,  the  first  joint  being  nearly  thrice  as  long  as  thick;  legs,  includ- 
ing coxae,  uniformly  brbwnish-yellow.  Wings  hyaline;  the  stigma, 
except  at  apex  within,  from  the  origin  of  the  cubitus,  and  the  veins, 
yellow,  the  basal  nervure  more  or  less  dusky;  the  second  cubital  cell 
is  nearly  twice  as  long  as  wide  at  base,  a  little  narrower  at  apex  than 
at  base,  the  second  transverse  cubitus  being  whitish  and  distinctl}^ 
shorter  than  the  first. 

Type.— Cs^t.  No.  7296,  U.S.N.M. 

Locality. — Sapporo  (Dr.  S.  Matsumara).  One  specimen,  labeled 
No.  13. 

RHOGAS  JAPONICUS,  new  species. 

Mai^  and  female. — Length  5.5  to  6  mm.      Brownish-yellow;  eyes, 
brown-black;  a  spot  between  ocelli;  the  disk  of  metathorax,  the  disk 
of  first  abdominal  segment,  more  or  less,  and  one  or  two  spots  toward 
apex  of  the  abdomen,  black;   the  antennae  are  very  long,  slender, 
becoming  more  or  less  fuscous  toward  apex,  yellowish  basally  for 
more  than  half  their  length,  the  joints  of  the  flagellum  about  three 
times  as  long  as  thick.     Wings  hyaline,  the  veins  and  stigma  mostly 
yellow^  the  latter,  however,  with  a  large  spot  toward  apex,  and  the 
basal  nervure  and  the  first  abscissa  of  the  radius,  fuscous.     The  male  is 
the  smaller  and  dilfers  from  the  female  in  having  no  fuscous  spots  at 
apex  of  abdomen,  and  in  having  the  stigma  of  the  front  wings  nearly 
wholly  vellow;  with  only  a  trace  of  the  fuscous  spot  at  apex. 
ry/>^.-Cat.  No.  7297^  U.S.N.M. 
LKolity, — Gifu  (Y.  Nawa).     Three  specimens,  labeled  No.  51. 

Tribe  IV.    DORYCTINI. 

Genus   ISCHIOGONUS   Wesmael. 
ISCHIOGONUS   HAKONENSIS,  new  species. 

Female, — Length,  7  mm.;  ovipositor  about  as  long  as  the  abdomen. 

Black  and  shining;  the  hind  orbits,  a  spot  before  insertion  of  each 

antenna,  the  cheeks,  the  mandibles,  except  teeth,  the  last  segment  of 

abdomen,  and  the  legs,  except  a  black  spot  at  apex  of  all  femora,  the 

middle  and  hind  tibiae  toward  apex,  and  the  tarsi,  which  are  fuscous, 

are  brownish-yellow;  the  palpi  and  tegulse  are  yellowish- white;  the 

antennse  are  brown-black,  with  the  scape  reddish-brown  beneath,  the 

small  ring-joint  yellowish.      Wings  subfuscous,  the  veins  black  or 

brown-black,  the  stigma  brownish-yellow,  paler  at  base.     The  thorax 

is  distinctly  trilobed,  the  middle  lobe  short  with  a  median  furrow,  the 

depression  on  the  middle  lobe  posteriorly  and  on  the  lateral  lobes  in 

front  of  the  scutellum  is  rugulose,  the  prothorax  at  the  sides  has  some 
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raised  lines,  the  mesopieura  polished  with  a  median  depression,  while 
the  nietathorax  is  rugulose,  with  two  large  smooth  areas  at  base.  The 
abdomen,  has  the  first  segment  and  the  second  to  the  first  ti-ansverM* 
impressed  line,  rather  coarsely  longitudinally  striated,  the  rest  of  the 
abdomen  being  smooth. 

Ti/j>e.-Viit  No.  7298,  U.S.N.M. 

Locality. — Hakone  (A.  Koebele).     One  specimen. 

SubftiiTiily  XVII.  SI»A.TIIIi:NrvE. 

Xrii>e  II.  Horerviiixi. 

Genus  CHREMYLUS  Haliday. 
CHREMYLUS  JAPONICUS,  new  species. 

Female. — Length  1  mm.  Head  black,  shining,  the  thorax  and  last 
four  joints  of  the  antenna*  brown-black,  opaque,  the  abdomen  with  a 
reddish  tinge,  the  rest  of  the  antenme  and  the  legs  pale  yellowish. 
The  metathomx  is  areolated,  the  upper  hind  angles  briefly  toothed, 
the  areola  lozengoidal,  petiolatc  at  base.  Wings  hyaline,  the  stigma 
and  veins  brown. 

Type.— Csit  No.  7299,  U.S.N.M. 

Locality. — Atami  (A.  Koebele).     One  specimen. 

ACANTHORMIUS,  ne>A^  genus. 

This  interesting  new  genus  may  be  inserted  in  my  table  of  genera, 
Classification  of  the  Ichneumen  Flies,  1900,  page  148,  as  follows: 

4.  Subdiscoidal  nervure  interstitial. 

Recurrent  iiervure  received  by  the  second  cu})ital  cell. 

AMonien  normal,  with  at  least  6  Hegment«,  not  longitudinally  striated. 

Uomiius  Nees. 

Abdomen  abnormal,  with  only  8  segments,  all  longitudinally  8trig,te<l,  the 

third  with  the  hind  angles  pnKlnced  into  long,  acute  spines,  nearly  the 

length  of  the  ovipositor  (female) iraiUhormhui,  new  genus. 

ACANTHORMIUS  JAPONICUS,  new  species. 

Female. — Length,  1.8  mm.;  ovipositor  about  one-third  the  length 
of  the  abdomen.  Head  and  thorax  pale  brownish,  the  abdomen  dark 
brown  above,  longitudinally  striated,  beneath  pale  yellowish;  head 
smooth  and  shining,  brownish  yellow;  palpi,  teguhe,  coxa?,  and  tro- 
chanters whitish  or  yellowish  white;  rest  of  legs  pale  yellowish;  meta- 
thorax  areolated. 

ry/M>.--Cat.  No.  7800,  U.S.N.M. 

Locality. — Ilakone,  (A.  Koebele).     One  specimen. 
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EXPLANATION  OF  PLATES. 
Plate  XII. 

Fig.  1.  Mattumuraius  grandis  Afibmead,  male. 

2.  Rhexiderm'os  japonicus  Asbmead,  female. 

3.  Proterocryplus  naivaii  Asbmead,  female. 

Plate  XIII. 

Fig.  1.  Ilemiephialies  glypttts  Ashmead,  female. 

2.  Apechthu  orbUaliit  Ashmead,  female. 

3.  Xesopimpla  naranyie  Ashmead,  female. 

Plate  XIV. 

Fig.  1.  CaUiclimi  incerta  Ashmead,  male. 

2.  Nawaia.  japonica  Ashmead,  female. 

3.  Chelonoga^ra  koebelei  Ashmead,  female. 

Plate  XV. 

Fig.  1.  Euurobracon penetrator  (Smith),  female. 

2.  Kuurobracfni  peiietrator  (Smith),  male. 

3.  AclUus  nairaii  Ashmead,  female. 

4.  Zaglifptogajitra  abltoUii  Ashmead,  female. 
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New  Japanese  Hymenoptera. 

For  explanation  of  plate  see  page  201. 
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New  Japanese  Hymenoptera. 

For  explanation  of  plate  see  pace  201. 
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New  Japanese  Hymenoptera. 

For  explanation  of  plate  see  paoe  201. 
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New  Japanese  Hymenoptera. 

For  explanation  of  plate  see  paoe  201 . 
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THE  OSTEOLOGY  OF  SINOPA,  A  CREODONT  MAMMAL  OF 
THE  MIDDLE  EOCENE. 


Bj'^  William  Diller  Matthew, 

0}  tlie  American  Museum  of  Natural  IliMory. 


INTRODUCTION. 

During  the  summer  of  1902  the  writer,  assisted  by  Mr.  Walter 
Grangfer,  spent  some  weeks  in  the  Bridger  basin  in  southwestern 
Wyoming,  with  the  object  of  determining  faunal  levels  in  the  Bridger 
formation.  This  work  was  undertaken  under  the  auspices  of  the  U.  S. 
Geological  Survey  and  under  direction  of  Prof.  H.  F.  Osborn,  palae- 
ontologist of  the  Survey.  Although  collecting  was  not  the  principal 
object  of  the  expedition,  a  nuniber  of  fossils  were  secured,  among  which 
the  most  important  was  the  finely  preserved  and  nearly  complete  skele- 
ton of  Sinapa^  found  by  Mr.  Granger.  The  specimen  was  extracted 
from  the  matrix  by  Mr.  Charles  Christman  and  veiy  skillfully  pre- 
pared for  mounting  by  Mr.  Albert  Thomson,  both  of  the  American 
Museum  of  Natural  History.  I  owe  the  privilege  of  describing  this 
rare  specimen,  which  is  one  of  the  most  perfect  fossil  skeletons  ever 
discovered  in  an  Eocene  fonnation,  to  the  courtesy  of  Dr.  G.  P. 
Merrill,  Head  Curator  of  Geology  of  the  National  Museum,  and  of  my 
honored  teacher  and  friend.  Professor  Osborn. 

The  genus  Siiwjpa  was  the  first  carnivore  to  be  described  from  the 
Ex)cene  of  this  continent.  It  is  the  most  abundant  and  characteristic 
creodont  in  the  Bridger  formation  and  is  represented  by  a  number  of 
well-defined  species  in  the  Lower  and  Middle  Eocene  of  North  America. 
It  has  also  been  found  in  the  Egerkingen  beds  of  Switzerland,  probably 
Middle  Eocene,  along  with  the  related  genus  Provivei^a.  It  is  not 
known  to  occur  in  any  Upper  Eocene  beds  either  in  Europe  or  America, 
but  in  the  Phosphorites  of  France,  of  approximately  Lower  Oligocene 
age,  the  closely  allied  genus  Cynohyxnodon  is  quite  common. 
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LIST   OF   SPECIES   OF    SINOPA   AND   ALLIED    GENERA. 

[The  names  and  dates  are  thcwo  of  the  original  deseription.    Indeterminate  species  are  placed  In 

brackets.] 

1862.  Proviverra  typica  Rutimeyer.     Egerkingen  beds,  Switzerland. 

June  21, 1871.  [Triacodon  falicw  Marsh.]     Bridger  formation,  Wyoming. 

July  11,  1871.  SinojM  rapax  Leidy.    Bridger  formation,  Wyoming. 

July  29,  1872.  [Triacodon  acuteatus  Cope.]     Bridger  formation,  Wyoming. 

Aug.    ^,  \%12.  Stypolophu*  pungena  Coi^.     Bridger  formation,  Wyoming. 

Aug.    7,  1872.  Limnocyon  agilis  Marsh.     Bridger  formation,  Wyoming. 

Aug.    7,  1872.  Stypolophvs  brevicalcaratus  Cope.     Bridger  formation,  Wyoming. 

A-ug.    7,1872.  [Stypolophus  insecHvonis  Cope.]     Bridger  formation,  Wyoming. 

Aug.    7,1872.  [Triacodon  grandis  MsLTsh.]     Bridger  formation,  Wyoming. 

Aug.    7,1872.  [Triacodon  nanus  M-arsh.]    Bridger  formation,  Wyoming. 

1873.  Cynohyamodon  cayluxi  Filhol.     Phosphorites,  France. 

1873.  Qynohysenodon  minor  Filhol.     Phosphorites,  France. 

1874.  Prototomus  viverrinus  Cope.    Wasatch  formation.  New  Mexico. 

1875.  Prototomus  secundarius  Cope.     Wasatch  formation.  New  Mexico. 
1875.  Prototomus  multicuspis  Cope.     Wasatch  fonnation,  New  Mexico. 
1875.  Prototomus  slrenuus  Cope.     Wasatch  formation.  New  Mexico. 
1877.  Stypolophus  hians  Cope.     Wasatch  formation,  New  Mexico. 
1882.  Stypolophus  whitix  Cope.     Wind  River  formation,  Wyoming. 
1892.  [Protnverra  americana  Scott.]     Bridger  formation,  Wyoming. 

1901.  Sinopa  opisthotoma  Matthew.     Wasatch  formation,  Wyoming. 

1902.  Sinopa  major  Wortman.     Bridger  formation,  Wyoming. 
1902.  Sinopa  minor  Wortman.     Bridger  formation,  Wyoming. 

Sinopa  grangeri  infra.     Bridger  formation,  Wyoming. 

HISTORY   AND    NOMENCLATURE. 

Proviverra  Rutimeyer,  type  P.  typica^  was  the  first  genus  described. 
It  was  based  upon  the  anterior  part  of  a  skull  in  fairly  good  preserva- 
tion. The  additional  material  referred  to  this  genus  is  very  incom- 
plete and  its  identification  doubtful. 

Sinopa  Leidy,  type  S.  rapax^  was  based  upon  an  incomplete  lower 
jaw.  The  first  mention  of  the  genus  includes  about  a  half  a  page  of 
description  and  the  type  was  figured  two  years  later.  This  specimen 
has  since  been  mislaid,  but  Leidy's  excellent  figures  enable  us  to 
-identify  more  complete  specimens  in  the  American  Museum  collec- 
tions and  differentiate  the  genus  from  Proviverra,  The  skeleton 
described  in  this  article  represents  a  new  species  of  Sinopa,  S.  opis- 
thotoma Matthew  also  belongs  here  but  is  subgenerically  distinct. 

Triacodon  Marsh,  type  T.  fallnx,^  described  shortly  before  Sinojya^ 
was  founded  upon  the  trigonid  of  a  lower  molar  which  may  belong  to 
Sinopa,,  Vintacyon^  Limnocyon^  or  some  other  creodont  or  carnivore. 
It  is  quite  indeterminate.  Three  other  species  have  been  referred  to 
the  same  genus  and  are  equally  indeterminate. 

Stypolophus  Cope,  type  S,  pun  gens,  was  ba^jed  upon  a  part  of  the 
lower  jaw  of  a  species  closely  allied  to  Siiiopa  rapax^  of  which  the 
genus  is  a  synonym. 

Prototomxis  Cope,  type  P,  viverrinus^  was  based  upon  a  palate  and 
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fragments  of  the  skeleton  in  bad  preservation  and  was  subsequently 
referred  by  its  describer  to  Stypolophxts  {=  Sinopa). 

Cyn4)hyce7wdo7i  Filhol  is  nearly  allied  to  Sitwpa  and  Provlverra^ 
but  may  be  held  as  generically  distinct  from  either.  The  type  is  a 
finely  preserved  skull,  and  other  excellent  material  illustrates  the  genus. 

The  definitions  will  be  as  follows: 

Family  Hyaenodontidaj.     Carnassial  teeth,  M  J. 

I.  M  *  abeent,  protocones  and  metaconids  absent Hyamodon 

II.  M  ^  transverse. 

A.  Cnsps  massive,  protocones  and  metaconids  reduced,  carnaseials  large,  anterior 
molars  small,  transverse  molar  small Pterodon 

B.  Cusps  sharp,  protocones  and  metaconids  well  developed,  transverse  molar 
larger.     Molars  of  more  equal  size,  with  broad  external  cingula. 

1.  Paracone  and  metaeone  connate  on  M  *  -* ,  metacone  vestigial  on  M  ^. 

a.  No  metaconid  on  P  * Protnverra 

h.  Metaconid  on  P  ^  well  developed;  premolars  long 

Tritemnodon^  new  genus, 
c.  Metaconid  on  P  ^  well  developed;  premolars  high Ot/nohyxnodon 

2.  Paracone  and   metacone  well  separated  on   M  i-«,  metacone  well  de- 
veloped on  M' Sinopa 

These  genera  show  the  diflferent  stages  in  the  development  of  the 
highly  specialized  flesh-cutting  teeth  of  Hyeenodon  from  the  compara- 
tively primitive  opossum-like  teeth  of  Sinopa,  Arranged  according 
to  cusp  development,  they  stand  thus: 

Hyaeyiodon 
Pterodon 


Gynohysenodon 


Proviverra  THtemnodon 

^^^^--^  Sinopa 

(cf.)  Deltatherktui 

This  is  in  partial  but  not  complete  correspondence  with  their  known 
geological  occurrence,  as  follows: 


Name. 


Hprnodon 

nerndtm 

^ynohystnodon  . 

fiiUmwodon 

I'roriivrra 

Sinf,pa 

Odiaiherium  . . . 


Eocene. 


Oligoceno. 


Bastil.    ,   Lower. 


Middle.      Upper.   |   Lower.     Middle. 


I 
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The  genus  Sinopa  has  been  held  to  include  Stypolophus  and  Proto- 
toimis  of  Cope,  and  until  lately  Limnocyon  Marsh.'*  Wortman  in  1902 
showed  that  the  type  species  of  Limnocyon  belongs  to  a  distinct  group 
of  the  Creodonta,  but  referred  Z.  agilis  Marsh  to  Sinopa  and  described 
the  skull  and  pwtrts  of  the  skeleton  from  two  finely  preserved  specimens. 
The  more  complete  material  of  S.  rapax  in  the  American  Museum 
collections,  and  the  complete  skeleton  here  described,  show  such  con- 
siderable differences  from  S.  agilis  that  it  seems  necessary  to  separate 
them  generically,  splitting  up  the  genus  Sinopa  into  two  closely  allied 
genera,  each  represented  by  a  number  of  species  in  both  Middle  and 
Lower  Eocene.  The  generic  distinctions  are  clear  enough  in  the  Middle 
Eocene,  but  in  the  Lower  Eocene  the  species  are  not  clearly  sepai'able, 
and  most  of  them  show  various  combinations  of  the  characters  of  the 
two  groups.  Sinopa  rapax  Leidy  is  the  type  of  the  first,  and  Tritein- 
nodon  {Limnocyon)  agilis  Marsh  will  stand  as  type  of  the  second  group. 
See  figs.  1  and  2. 

DESCRIPTION    OF   THE    SKELETON. 

The  entire  skeleton  is  preserved  except  one  fore  and  one  hind  foot 
and  the  distal  half  of  the  tail,  of  which  only  a  few  fragments  remain. 
Most  of  it  is  in  remarkably  fine  preservation.  As  found  in  the  rock, 
the  greater  part  of  the  vertebral  column,  pelvis,  and  most  of  the  limbs 
were  articulated  together;  the  skull  and  jaws  and  some  limb  or  foot 
bones  were  scattered;  and  several  anterior  dorsals  and  cervicals  and 
most  of  the  ribs  were  scattered  and  more  or  less  broken  up  and  dam- 
aged. The  bones  were  very  little  crushed,  and  the  articulations  of 
the  vertebrae  so  perfect  that  the  sequence  of  those  found  out  of  place 
could  be  accurately  determined. 

The  skeleton  compares  for  size  and  proportions  with  the  civet.  The 
skull  is  elongate  and  rather  large.  The  limbs  are  small  and  moderately 
slender,  the  neck  of  moderate  length,  the  trunk  long  and  slim,  the  tail 
extremely  long  and  powerful.  The  vertebral  formula  is  C  7,  D  13, 
L  7,  S  3,  C  ?  29.  The  fore  and  hind  feet  are  five-toed,  the  digits  rather 
slender,  not  spreading,  except  the  first,  which  is  somewhat  divergent 
but  not  reduced  in  length.  The  scaphoid  lunar  and  centrale  are 
separate. 

DENTITION,  DEFINITION,  AND  SPECIFIC  DISTINCTIONS. 

SINOPA  GRANGER!,  new  species. 

Somewhat  larger  and  more  robust  than  S.  rapax^  with  more  massive 
teeth  and  a  diastema  behind  Py.  Skull  about  equal  in  size  to  TriUnn- 
nodon  agilis^  but  shorter,  considerably  deeper  in  the  facial  region,  with 
higher  sagittal  crest  and  deeper  jaw.     Premolars  less  compressed, 

«Cope,  Scott  1892,  Matthew  1901. 
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Fig.  1.— Uppkr  teeth  of  species  of  Sinopa  and  Tritemnodon,  nat.  size,  crown  views.    From 
the  same  individuals  as  the  lower  teeth  show  in  fig.  2. 

a^iSfnopa  rapax  Leidy,  Am.  Mus.  Coll.,  No.  11585.  6,  Sinopa  grangeri,  new  species.  Type.  Cat. 
^'o.  6a41,  U.S.N.M.  Coll.  c,  Sinopa  major  Wortman,  Am.  Mus.  Coll.,  No.  11588.  d,  Sinopa  minor 
Wortman,  Am.  Mas.  Coll.,  No.  11632.  e,  TrUemnodon  agUU  Marsh,  Am.  Mus.  Coll.,  No.  U543.  /,  TH- 
tannodm  wMOx  Cope^  Am.  Mus.  Coll.,  No.  4781. 
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paracones  and  metacones  of  upper  molars  well  separated,  heels  of 
lower  molars  much  larger  than  in  T,  ac^llis^  metacone  on  M^^  well 
developed.     Skeleton  smaller  with  shorter  limb-bones. 

Teeth,  (fig.  IS,  2c?)  Dentition  f^p^f.  Incisors  small,  transverse, 
canines  slender  and  of  moderate  size.  Premolars  trenchant,  moder- 
ately compressed,  P^  two-rooted,  but  of  subtriangular  outline  with 
rudimentary  internal  cusps.  P^  three-rooted  with  large  lunate  internal 
cusp,  small  antero-external  and  larger  postero-external  basal  cusps 
and  massive  conical  protocone.  Molars  functionally  resembling  those 
of  the  opossum,  but  only  three  in  number,  with  principal  oblique  and 
subordinate  transverse  shears,  the  uppmr  ones  of  triangular  outline, 
pai'acone  and  metacone  of  equal  size  and  well  separated,  large  lunate 
antero-internal  protocone,  and  broad  external  cingular  shelf.  M^=* 
sub-equal,  with  small  paraconule  and  metaconule,  parastylc  small,  meta- 
style  extended  into  a  strong  shearing  blade.  M^  smaller,  transverse, 
metacone  well  developed  but  smaller  than  paracone,  no  metastyle,  para- 
style  extended  into  a  short  shearing  blade,  no  metaconules.  Lower 
molars  of  nearly  equal  size,  but  My  smaller  than  the  others,  the  trigo- 
nids  high,  of  triangular  form,  paraconid  and  metaconid  well  developed, 
sub-equal,  protoconid  overtopping  both.  Heels  basin-shaped,  as  large 
as  the  trigonids,  except  on  M^. 

In  S.  rapax  (fig.  la,  %i)  the  internal  cusps  of  P^  to  M^  are  more 
compressed  and  less  broadly  lunate,  the  principal  cusp  of  P^  is  less 
massive,  the  heels  of  the  lower  molars  are  smaller,  and  there  is  no 
diastema  behind  P^.  In  T.  agilis  (fig.  1^,  %f)  the  internal  cusps  of 
the  upper  teeth  are  smaller  and  much  more  compressed,  P^  is  com- 
pressed and  trenchant,  the  paracone  and  metacone  are  closely  connate 
and  of  unequal  size,  metacone  absent  on  M^,  heels  of  lower  molars 
much  smaller,  metaconids  greatly  reduced,  etc.  In  T.  ichithe  (fig. 
ly,  2^)  the  inner  cusps  of  the  molars  are  extended  inward,  the  meta- 
conids well  developed,  but  otherwise  it  is  much  as  in  T,  agilis. 
The  Lower  Eocene  species  exhibit  a  further  approach  toward  the  true 
Sinopa  in  one  or  another  feature,  but  all  are  nearer  to  S.  rapav  than 
to  the  species  here  described.  S.  mujor  of  the  Bridger  (fig.  Ic,  2d) 
is  larger  and  more  massive  than  S.  gran<feri^  with  lower  crowned  teeth, 
broad  heels  to  the  low^er  molars,  etc.    • 

SKULL,  DESCRIPTION  AND  COMPARISONS. 

The  skull  is  elongate  in  both  facial  and  cranial  regions,  with  narrow 
muzzle,  small  brain  case,  moderately  high  sagittal  and  occipital  ci*ests, 
short  and  rather  slender  arches,  strong  postorbital  constriction.  The 
premaxillae  are  deeply  excavated  for  the  reception  of  the  lower  canines, 
the  borders  of  the  exc4ivation  very  strongly  marked;  their  ascending 
processes  are  very. slender  and  extend  backward  only  to  a  point  above 
P-^.     The  nasals  are  slightly  expanded  in  front,  and  somewhat  more 
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Pig.  2.— Lower  teeth   of  species  op  Sinopa,   Tritemnodon,  and  Cynohy^nodon.     nat.  size, 

crown  views. 

a,  Binopa  rapax  Leidy,  Am.  Mus.  Coll.,  No.  11535.  6,  Sinopa  pungeiut  Cope.  Type.  Am.  Mus.  Coll., 
No.  6015.  c.  S/iM)pa^ranp*?ri,  new  ppecies.  Type.  Cat.  No.  5341  U.S.N. M.  Coll.  d,  Sinopa  major  WoTt- 
num,Am. Mus.  Coll.,  No.  11538.  e,  Sinopaminor  Wortman.  Am.  Mus.  Coll.,  No.  lir)32.  /,  Tritevmrnlon 
Offdia Marsh,  Am.  Mus.  Coll.,  No.  11543.  g.  Tritemnodon  irhitist  Cope.  Am.  Mus.  Coll.,  No.  4781.  h,  Cyno- 
htBMdmcayluxi  Filhol,  Am.  Muh.  Coll.,  No.  11055. 
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expanded  posteriorly,  but  to  nothing  like  the  extent  seen  in  the 
MesonyehidtB  or  Marsupialia.  The  l^ichrymals  have  a  broad  semi- 
circular expansion  upon  the  face,  but  the  foramen  is  completely  within 
the  orbit.  This  condition  appears  to  be  generally  characteristic  of  the 
Creodonta.  In  true  Carnivora  the  lachrymal  has  a  very  slight  expanse 
on  the  face,  the  maxillary  coming  nearly  or  quite  to  the  margm  of  the 
orbit.  In  the  carnivorous  marsupials  there  is  some  expansion  of  the 
lachrymal  upon  the  face,  but  in  this  group,  as  in  the  Insectivora,  the 
lachrymal  foramen  is  more  or  less  external  to  the  orbit.  A  much 
closer  approach  is  seen  among  the  Ungulata,  where  the  lachrymal  has 
a  very  large  facial  expansion,  the  foramen  entirely  intra-orbital,  and 
the  tubercle  on  the  margin  of  the  orbit.  The  form  and  extent  of  the 
facial  part  of  the  lachrymal  approaches  that  in  Sinopa  most  nearly 
in  the  primitive  types— Oreodon,  Dacrytherium,  Agriochoerus,  Hyra- 
chyus,  etc.  In  the  more  elongate  skulls  of  later  Ungulates  it  becomes 
much  more  expanded. 

The  facial  expansion  of  the^  lachrymal  appears  to  be  correlated  with 
the  position  of  the  orbits,  which  in  Sinopa^  as  generally  among  the 
Creodonta,  are  farther  back  than  in  modern  Carnivora.  In  Sinopa 
they  lie  above  M^"^;  in  Cants  they  are  above  P^-M^;  in  Yiverra  above 
P^-M^;  in  the  opossum  above  M^"^.  In  Ungulata  they  are  above  or 
behind  the  molars,  and  the  extension  of  the  lachrymal  on  the  fac*e 
varies  in  accordance. 

The  frontals  are  short,  extending  back  on  the  top  of  the  skull  only 
to  the  posterior  part  of  the  temporal  crests  and  forming  no  portion  of 
the  sagittal  crest.  At  the  sides  they  extend  but  slightly  farther  back, 
to  the  postorbital  constriction,  which  is  immediately  behind  the  ante- 
rior end  of  the  sagittal  crest.  They  are  broad  anteriorly  and  inflated 
above  the  orbits,  leaving  a  marked  depression  along  the  median  line, 
deepest  in  front  of  the  sagittal  crest  and  shallowing  out  as  it  approaches 
the  posterior  margin  of  the  nasals. 

The  parietals  are  remarkably  long,  extending  well  down  on  the  sides 
of  the  skull  and  including  the  whole  of  the  sagittal  crest. 

The  premaxillaries  are  large,  with  wide  ascending  portions  and 
moderately  large  infraorbital  foramen  situate  above  P^;  the  muzzle  in 
front  of  this  is  compressed  and  deep;  behind  this  point  the  skull  expands 
rapidly  as  in  Daphenvs  and  the  Canidae  generally. 

The  jugal  is  of  moderate  size  and  rather  long;  its  anterior  branch 
extends  under  the  orbit  and  has  a  considerable  contact  on  the  face 
with  the  lachrymal,  thus  excluding  the  maxilla  from  any  near  approach 
to  the  orbit;  the  inferior  branch  is  short,  the  posterior  branch  extends 
backward  beneath  the  zygomatic  process  of  the  squamosal  nearly  to 
the  glenoid  fossa,  ending  in  a  slender  splint,  as  among  the  Carnivora 
generally.  In  the  opossum  its  posterior  end  is  thickened  and  forms  a 
considerable  part  of  the  anterior  side  of  the  glenoid  fossa,  while  a 
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short  process  also  extends  backward  above  the  zygomatic  process  of 
the  squamosal. 

The  brain  case  is  larger  than  in  the  opossum,  but  as  in  that  animal 
the  cerebral  lobes  were  entirely  contained  within  the  parietals  above, 
the  frontals  surrounding  the   olfactory  lobes  only.     The  elongate 


cranial  portion  of  the  skull  causes  the  arrangement  of  the  cerebellar 
lobes  to   be  entirel}^  different  from  that  of  the  opossum  or  of  the 
insectivoi-a,  corresponding  more  with  that  in  the  Oligocene  Carnivora. 
The  cerebral  lobes,  however,  are  much  smaller  than  in  any  of  these. 
The  basicranial  region  is  long,  a  feature  eminently  characteristic  of 
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the  Carnivora,  and  distinguishing  them  sharply  from  either  marsupials 
or  insectivores.  In  practically  all  modern  carnivora  the  arrangement 
of  the  basicranial  bones  and  foramina  is  obscured  or  modified  by  the 
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development  of  tympanic  bullae.  In  Sinopa  the  bullae  are  absent,  giv- 
ing a  singularly  primitive  ap])earance  to  this  part;  they  were  either 
not  ossified  at  all  or  were  loosely  attached  to  the  .skull.  The  buUse  are 
not  developed  in  marsupials  nor  in  most  Insectivora,  but  in  both  these 
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groups  are  frequently  present  false  bullae  formed  by  processes  of  the 
alispbenoid,  partially  replacing  the  true  tympanic  bullae.     No  sign  of 
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Fig.  5.— SINOPA  GBANOERI,  INPKBIOB  VIBW  of  skull,  NAT.  8IZB,  a.  C,  ALI8PHKNOID  CANAL;  a.  C./., 
SUPPOSED  ANTERIOR  CONDYLOID  FORAMEN;  (M,  ALISPHENOID  (THE  DOTTED  I.I.N E  IS  NOT  CARRIED 
FAK  E.VOUGH);  bo,  BA8IOCCIPITAL;  b«.,  BABUPHENOID;  C,  CANINE;  C./.,  CONDYIXilD  FORAMEN; /./.  p., 
PORAJfEN    LACSRUM    POSTERIU8,  /.  O.,   FORAMEN  OVALE;    t   /,  5,  5,  INCISORS;  I.   O.  /..    INFRA-ORBITAL 

pokamen;  /tt,  jugal;  to  1,  i,  5,  true  molars;  mp,  mastoid  process  of  the  periotic;  »;«,  maxilla; 

(M.  ORBITOBPHENOID;  pl,t,  5,  4,  PREMOLARS;  pol,  PALATINE;  pOT.p.,  PAROCCIPITAL  PROCESS  OF  THE 
EXOOCIPTTAL  BONE;  pci,  PETROSAL  PROMINENCE  OF  THE  PERIOTIC  BONE;  p.  g.  /.,  P08T0LENOID 
FORAMEN;  pnur,  PBEMAXILLA;  «7,  SQUAMOSAL. 

these  processes  is  seen  in  Sinopa^  and  there  is  little  or  nothing  in  this 
important  region  of  the  skull  to  indicate  either  majFg^J^^VjMij^^C 
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tivore  affinities.  On  the  other  band,  if  we  compare  it  with  the  Oiigo- 
cene  dog  DaphoBnics^  in  which  only  the  smaller  or  true  tympanic 
chamber  of  the  skull  was  ossified,  and  this  so  loosely  attached  to  the 
skull  that  it  is  rarely  preserved,  we  find  a  very  close  correspondence 
indicative  of  real  relationship,  while  the  numerous  and  important 
points  of  difference  from  Insectivora  and  especially  from  marsupials 
indicate  a  remote  origin  of  the  divergence  from  these  groups. 

The  basioccipital  is  long  and  broad.     The  broad  flattened  paroccipital 
processes  arise  considerably  in  advance  of  the  condyles  and  project 
backward  to  a  short  point.     In  Daphamus  the  basioccipital  is  even 
longer;  the  paroccipitals  have  the  same  position  and  form,  but  curve 
downward  at  the  tips.      In  Didelphys  they  arise  almost  opposite  the 
condyles  and  project  straight  downwaixl.      In  Cynodictk  the}"  project 
backward  and  are  otherwise  similar.     In  modern  carnivora  the  tips 
usually  extend  farther  downward  and  are  soldered  to  the  bulla.      In 
Erlnacexis  and    Centetes  they  have  the  more  posterior  position  and 
project  downward  in  the  former,  outwaid  and  backward  in  the  latter. 
The  condyloid  foramen  is  situate  considerably  in  advance  of  the  con- 
dyles, as  in  carnivora  generally.     In  marsupials  and  Insectivora  it  is 
close  under  the  projecting  border  of  the  condyle,  and  in  the  former 
has  an  accessory  foramen,  also  entering  backward,  close  in  front  of  it. 
In  front  of  the  condyloid  foramen  in  Smopa  is  a  well-marked  foramen 
entering  forward,  which  Wortman  homologizes  with  the  accessory 
condyloid  foramen  of  marsupials  in  spite  of  its  opposite  direction  and 
quite  different  position  in  the  bone.      It  appears  to  me  much  more 
probable  that  this  foramen  transmits  one  of  the  nerves  or  arteries 
which  in  later  Carnivom  pass  through  the  jugular  fommen  {for.  lae, 
jJOHt,)^  with  which  it  corresponds  in  direction  and  from  which  it  is  not 
far  removed.     Indeed,  in  Daphxjemw^  the  condyloid  foramen  is  a  little 
farther  forward  and  on  the  posterior  border  of  the  posterior  lacerate 
fommen  is  a  notch  entirely  corresponding  to  the  remains  of  this  acces- 
sory foramen,  if,  as  I  suppose,  it  has  become  fused  with  ihe  lacerate. 
A  similar  notch  is  seen  in  Hyaenodcrn^  where  the  backward  displace- 
ment of  the  glenoid  fossae  has  crowded  the  parts  behind  them  toward 
the  condyle.     The  basisphenoid  is  not  pierced  by  the  carotid  canal— an 
important  distinction,  as  Wortman  observes,  from  the  marsupials; 
and  he  believes  from  indications  seen  on  his  specimen,  but  which  I  am 
unable  to  corroborate  from  this  one,  that  its  course  was  similar  to  that 
in  true  Carnivora,  entering  finally  at  the  median  lacerate  foramen. 
The  petrosal  prominence  is  pear-shaped,  the  small  end  antero-mternal; 
near  the  posterior  end  is  the  fenestra  rotunda,  exterior  and  a  little  in 
front  of  it  the  fenestra  ovalis,  and  on  the  antero-exterior  slope  of  the 
prominence  a  smaller  fommen  which  I  do  not  recognize.     Outside  of 
the  petrosal  prominence  is  a  long,  deep  fossa  bounded  anteriorly  by 
the  alisphenoid,  externally  by  the  cflenoid  portion  of  the  squamosal, 
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posteriorly  by  the  mastoid  portion  of  the  periotic.  At  the  bottom  of 
this  fo8sa  lie  the  stylomastoid  foramen  and  another  foramen  or  deep 
fossa  which  I  do  not  recognize.  Behind  the  prominence  lies  the  large 
oval  posterior  lacerate  (jugular)  foramen.  The  mastoid  processes  are 
of  moderate  size,  short  and  stout,  and  extend,  wing-like,  outward  and 
partly  downward;  posteriorly  they  are  confluent  with  the  bases  of  the 
paroceipitals.  The  postglenoid  processes  resemble  the  corresponding 
part<4  in  Daphcemts\  the  postglenoid  foramen  is  of  moderate  size. 
The  foramen  ovale  is  rather  large  and  is  situate  opposite  the  glenoid 
fossa,  as  in  Carnivora;  in  Insectivora,  and  especially  in  marsupials,  it  is 
considerably  in  advance  of  it.  The  a}isphenoid  extends  some  distance 
behind  the  foramen  ovale,  wedged  in  between  the  basisphenoid  and 
the  glenoid  portion  of  the  squamosal,  but  it  has  no  dependent  process 
such  as  is  seen  in  marsupials,  and  is  especially  developed  in  certain 
Insectivora.  The  posterior  nares  are  not  roofed  over  behind  the 
molars,  but  the  nareal  canal  is  deep  and  broad,  the  pterygoid  portions 
of  the  palatine  and  alisphenoid  forming  large  dependent  plates,  as  in 
Carnivora.  The  pterygoids  proper  are  not  preserved  on  this  speci- 
men. The  pterygoid  plates  of  the  alisphenoid  are  variably  developed 
in  Insectivora,  very  slightly  so  in  marsupials. 

The  palate  is  completely  ossified.  A  number  of  minute  (?  nutritive) 
foramina  on  its  surface  are  thought  by  Wortman  to  be  an  approach  to 
the  incompletely  ossified  palate  of  certain  modern  marsupials  and 
some  insectivoi'es,  but  of  this  there  seems  to  be  no  sufficient  evidence. 
The  posterior  border  of  the  palate  is  somewhat  thickened,  as  in 
Chitete^  and  Myogale^  but  has  little  resemblance  to  the  posterior 
expansion  and  strong  transverse  crest  seen  in  Erinaceu^  and  Didelphys, 
The  occiput  presents  a  very  different  appearance  from  that  of  the 
modern  Canidae  and  differs  in  much  more  essential  respects  from  that 
of  marsupials  or  Insectivora.  The  principal  differences  from  the 
modern  carnivore  skull  are  apparently  dependent  upon  the  small 
development  of  the  brain.  The  Oligocene  Carnivora,  and  especially 
DapJumus^  approach  it  much  more  closely.  The  early  Ungulata  also 
exhibit  a  considerable  resemblance,  but  from  Insectivora  and  mar- 
supials it  is  separated  by  more  radical  features. 

The  exposure  of  the  mastoid  on  the  side  of  the  skull  is  very  small, 
scarcely  extending  above  the  mastoid  process.  The  occipital  surface 
is  much  contracted  above  the  condyles,  and  above  that  flares  out  into 
a  broad  plate  formed  by  the  expanded  occipital  crests.  These  are 
continued  downward  and  forward  in  strong  lambdoid  crests  to  the 
mastoid  processes.  Between  the  lambdoid  crest  and  the  condyle  is  a 
deep  fossa  bounded  below  by  a  strong  crest  connecting  the  outer  ends 
of  the  condyle  with  the  base  of  the  paroccipital  process.  In  DapTi- 
f^us  this  deep  fossa  is  largely  filled  up,  presumably  by  expansion  of 
the  cerebellum  from  within;  in  Cants  there  is  nothing  left  of  it.     In 
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CanLi  and  other  Carnivora  there  is  a  considerable  lateral  exposure  of 
the  mastoid;  in  Cafiis  it  faces  partly  backward.  In  the  marsupials 
and  in  some  Irsectivora  the  exposure  is  entirely  posterior,  the 
squamosal  (lambdoidal)  crests  continuing  the  occipital  crest  downward 
on  each  side  and  the  mastoid  exposure  lying  within  them. 

The  lower  jaw  is  unusually  deep,  with  long  loose  symphysis  extend- 
ing back  to  a  point  beneath  the  anterior  border  of  the  third  premolar. 
In  the  posterior  portion  it  is  quite  like  the  long-jawed  Carnivora  in 
form,  presenting  none  of  the  peculiarities  of  angle  and  coronoid  seen 
in  Insect ivora,  Chiroptera,  and  Marsupialia.  The  anterior  and  poste- 
rior mental  foramina  have  the  normal  carnivore  position,  the  former 
beneath  the  diastema  between  Pj  and  P^,  the  latter  beneath  P^.  In 
certain  Insectivora  the  posterior  mental  foramen  is  beneath  M^.  This 
unusual  character  appears  to  be  of  importance  in  indicating  rela- 
tionship. 

CoinjHfrhoii^  with  Ifywnodon, — The  dentition  of  Hyaenodoii  is  very 


pntocone 


r    ^'  / 
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Fig.  6.— EvoLmoN  of  the  Upper  Carnassial  in  Crkodonta  and  Carnivora.   Series -1,  ITy.eno- 

DONTID.F-   (SE<ONl)   MOLAR,    RIGHT    8II>E);    AK    DKI.TATHERIUM;    A-,    SiNOPA;    J\    TRITEMNODON;   A\ 

Pterodon;  .1^.  HY.f:Noi>oN.   Series  ]i,  Canid.f.  (  fourth  premoi  ar,  right  8II>e):  B\  Palhonictb; 
if-,  DiDYMicTis;  IP,  Daphienis:  li^,  Cams.    The  carnassial  of  Felis,  not  included  in  this 

SERIES,  is  much   MORE   LIKE  THE   HV.F-NOIMJN   CARNAS.SIAL. 

[Publiflhcxl  in  advance,  by  courtesy  of  Prof.  H.  F.  Osbom,  from  liis  forthcoming  memoir  upon 

Trimberculy,] 

clearly  derivable  from  that  of  Sinopa^  through  Pterodon  and  Tritein' 
nodon^  as  Scott  and  Wortman  have  pointed  out  in  various  publications. 
The  accompanying  figures,  drawn  from  models  made  by  the  writer, 
illustrate  these  stages  in  the  evolution  of  the  specialized  carnassial  of 
Tlysenodon,  The  changes  corresj^ond  in  upper  and  lower  teeth,  and 
are  exactly  analogous  to  the  development  of  the  carnassial  in  the  true 
Carnivora.  In  the  upper  teeth  the  two  series  begin  in  teeth  of  widely 
different  form  and  end  in  very  similar  teeth,  furnishing  one  of  the 
most  striking  examples  known  of  true  convergent  adaptation,  in  that 
it  results  in  the  production  of  similar  form  from  originally  dissimilar 


uigitizea  oy  vjv/v^v  i%^ 


JO.  14«.  THE  OSTEOLOa  Y  OF  SINOPA—MA  TTIIEW.  2 1 7 

Upes,  as  distinguished  from  the  far  more  common  instances  of  parallel 
adaptation. 

As  has  already  been  intimated,  the  geological  occurrence  of  the 
known  species  forbids  their  being  considered  as  in  direct  genetic 
sequence;  but  the  genera  may  be  properly  so  regarded  (except  Delta- 
fht-rium)^  and  the  features  of  skull  and  skeleton  entirely  accord  with 
the  teeth  in  indicating  a  direct  genetic  sequence  of  the  genera. 

The  species  of  Ilytenodcm  differ  very  considerably  in  certain  adapt- 
ive features  of  the  base  of  the  skull,  dependent  upon  the  pushing 
backward  of  the  glenoid  articulation  to  a  position  almost  opposite  the 
occipital  condyles.  In  all  of  them,  and  in  Pterodtm  as  well,  the  basi- 
occipital  is  somewhat  shorter  than  in  Sinopa  and  the  petrosal  promi- 
nence of  irregularly  rounded  form,  situate  at  the  bottom  of  a  deep  pit. 
The  posterior  nares  are  roofed  over  to  a  varying  extent  by  union  of 
the  pterygoid  plates  of  the  palatines  and  alisphenoids.  The  tympanic 
bulla  is  ossified  to  a  varying  degree.  The  fossa  between  the  condyles 
and  lambdoidal  crests  is  filled  up  as  in  Daphm^ius.  The  limbs  show  a 
more  or  less  cursorial  adaptation.  These  features  are  developed  to 
the  greatest  extent  in  the  large  American  species  IL  horridus;  the 
European  IF,  hrachyrhynchus  is  the  most  primitive  (except  that  the 
bulla  is  completely  ossified  according  to  Filhol's  statement).  A  skel- 
eton from  CJolorado  referred  to  //.  cruentus  shows  a  mere  ring  of  ossi- 
fication of  the  tympanic,  while  in  other  species  the  bulla  was  complete 
but  small  (according  to  Scott).  IL  paueidens  is  the  most  primitive  of 
the  American  species. 

Pt^odon  is  much  like  HyseTwdon  in  the  features  of  the  base  of  the 
skull,  but  has  the  united  mastoid  and  paroccipital  processes  extended 
into  broad  wing-like  ''jugular  apophyses''  (Filhol),  while  in  HysenO' 
don  they  are  less  developed  than  in  Sinopa,  The  fossa  behind  the 
lambdoids  is  deep,  the  post-nareal  gutter  narrowed  anteriorly  but  not 
'oofed  over,  and  in  other  respects  the  skull  is  very  primitive,  but 
resembles  the  primitive  species  of  Ilysenodon  and  differs  from  Sinopa 
in  the  details  of  form  of  the  bones  and  processes. 

Trlternnodon  is  very  close  to  Sinopa  in  all  the  details  of  skull  and 
skeleton  structure,  as  may  be  seen  by  comparison  of  the  figures  and 
description  of  T.  agilis  given  by  Wortman. 

Cynohya&nodon  is  near  to  Sinopa  and  Triteinnodon^  but  has  a  shorter 
basicranial  region  and  larger  brain  case.  It  appears  from  Filhol's 
figures  of  C,  cayluxi  to  show  various  other  distinctions  from  these 
genera  in  the  form  of  the  otic  region  and  armngement  of  the  foramina, 
as  well  as  in  the  shorter,  higher  crowns  of  the  premolars,  all  placing  ifc 
more  directly  in  the  ancestral  line  of  Ilysenodon  and  Pterodoiu 
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VERTEBRAL  COLUMN,  DESCRIPTION  AND  COMPARISONS. 

Cervmd  vertebrse. — The  atlas  is  short  with  wide  transverse  processes, 

which  are  well  expanded  anteriorly, 
but  not  extended  posteriori}^  as 
much  as  in  most  modern  earn ivora. 
The  posterior  opening  of  the  ver- 
tebrarterial  canal  faces  backward 
on  the  posterior  margin  of  the 
Fio.  7.-S1NOPA  QRANGERi,  ATLAS  VIEWED  FROM  tmnvcrsc  proccss,  as  in  all  carniv- 
ABovK.  NAT.  SIZE.  ../.  tx>R AMEN  FOR  EXIT  OF    Qracxccpt  thc  Mioccuc  aud   later 

IST  SPINAL  NERVE.  *!  .      . 

dogs.     Ihe  remaining  features  are 
those  usually  found  in  Carnivora.     It  nearly  resembles  llyimiodim  in 
proportions  and  form;  in  the  cat  the  trans- 
verse processes  have  the  same  shape  and 
position,  but  the  body  is  a  little  longer;  in 
CaniH  and  Daphw7\u^  the  transverse  proc- 
esses extend  more  posteriorly;  in   Vlverra 
the  body  is  considerably  longer,  the  trans-     p 
verse  processes   more    posterior   and    less 
expanded.     In  the  opossum  and  hedgehog 
the  form  of  the  processes  is  different  and 
the  vertebral  artery  does  not  perforate  the 
bone. 

The  axis  is  long,  with  high  neural  spine  of 
the  characteristic  carnivore  form,  expanded 
into  a  broad  plate  extending  forward  as  far 
as  the  tip  of  the  odontoid  and  ending  posteriorly  in  a  stout  backwardly 
directed  spine.     It  is  longer  than  in  Ilyi^nodan 
but  somewhat  shorter  than  in  Daplumus,  and 
shows  no  important  distinctions  from  either. 

The  remaining  cervicals,  except  the  seventh, 
have  short  spines,  tmnsverse  processes  with  the 
inferior  lamina^  expanded  into  broad  plates,  and 
superior  lamime  absent  on  the  anterior  ones,  but 
moderately  developed  on  the  sixth.  In  the  Cai'- 
nivora  the  superior  laminae  are  generally  dis- 
tinct upon  tlie  third  to  sixth  vertebrse,  succes- 
sively increasing  in  size.  In  the  opossum  the 
arrangement  is  more  as  in  Sinopa^  except  that 
the  inferior  lamiuie  are  less  expanded.  In 
Daphijemts  the  upper  laminee  are  developed  upon 
the  fourth,  fifth,  and  sixth;  in  Cants  upon  fifth 
and  sixth;  in  Felidse  and  Viverridje  upon  all  four. 
In  the  Machoerodonts  the  superior  lamina  is  not  distinct  upon  any  but 
the  sixth,  but  the  inferior  lamina  is  less  broad  and  plate-iike. 
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Fig.  8.— Sinopa  gbanoebi,  axb  yeb- 

TBBRA,  SIDE  VIEW,  NAT.  SIZE,  od, 
ODONTOID  process;  pza,  POSTERIOR 
ZYGAPOPHYSIS;  9,  NEURAL  SPIKE; 
fr,  TRANSVERSE  PROCESS;  r.  a./., 
VERTEBRARTERIAL   FORAMEN. 


Fig.  9.— Sinopa  granqeri, 
sixth  cervical  vertebra, 
nat.  size,  side  view.  ozq.. 
anterior  zygapophysis; 
i/.,  inferior  lamella  ok 
the  transverse  procf»s: 

pza,  POSTERIOR  ZYGAPOPHY- 
SIS; «,  NEVRAL  SPINE,  AND 
«/.,  SUPERIOR  LAMELLA. 
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The  seventh  cervical  has  a  rather  long  spine,  strong  superior  lamina, 
no  inferior  lamina,  and  is  not  perforated  by  the  vertebrarterial  canal. 
In  this  important  feature,  as  well  as  in  its  general  form,  it  agrees 
with  the  Carnivora  and  insectivores,  and  differs  from  marsupials. 

The  dorsal  vertebrae  number  thirteen.  The 
first  ten  have  spines  of  moderate  height,  wider 
than  in  the  dog  or  cat,  higher  than  in  T7/v/vv^ 
but  not  so  wide.  They  decrease  in  height  and 
increase  in  backward  in- 
clination to  the  tenth. 
Their  transverse  proc- 
esses are  rather  large 
and  stout,  considerably 
expanded  at  the  tips. 
The  first  is  the  most  ro- 
bust, the  others  of  nearly 
equal  size.  The  eleventh 
vertebra  has  no  spine. 
Its  anterior  part  and 
transverse  processes  re- 
semble the  anterior  dor- 
sals. Its  posterior  part 
resembles  the  dorsals  and 

The  twelfth  and  thirteenth  are  like  the  lumbars 
and  have  short  fiat  spines  directed  forward. 

The  lumbars  are  of  large  size;  the  centra  long,  except  the  seventh; 
the  spines  high  and  broad;  the  tmnsvers'c  processes  long  and  directed 

forward,  but  not  curved.  The  zyga- 
pophyses  are 
large  and  strong- 
ly convex,  but 
not  revolute. 
This  type  of  lum- 
bar characterizes 
all  Creodonts 
(except  that  in 
PatriofeliH    the 

^G.  12,— SiSOPA    GBANOERI,    8IXTH    LUMBAR     Jmubar      ZVffapO- 


FlG.  10.— SiNOPA  ORANOERI, 
SECOND  DORSAL  VERTEBRA, 
HDK  VIEW,  NAT.  SIZE.  020., 
ASTERIOB  ZYG  apophysis; 
poa.,  P<«TERiOB  ZYGAPOPHY- 

SB;  #.,   NEURAL  spine;  (r., 

TE1X9VER8E  PROCESS. 

lumbars  behind  it. 


Fig.     U. — SiNOPA    grangeri, 

EIGHTH  DORSAL  VERTEBRA, 
SIDE  VIEW,  NAT.  SIZE.  OSO., 
ANTERIOR  ZY<JAPOPHYSI8; 

pro.,  I'OSTERIOR  ZVGAPOPHY- 
SIS;  «,  NEURAL  SPINE;  /r., 
TRANSVERSE  PRCKTESS. 


VERTEBRA,  SIDE  VIEW,   NAT.   SIZE.      OCO,  AN- 

TERioB    ZYG apophysis;     j>sa,    POSTERIOR    pUySCS  arC  rCVO- 

ZYG apophysis;  #,  NEURAL  SPINE;  iT,  TRANS- 
VER8E  PROCESS. 


Fig.  13.— Sinopa  grangeri^ 
SECON  D  r  a  u  d  a  L  V  ert  e- 
BEA,  SIDE  VIEW,  NAT.  SIZE. 

aza,  a.n'terior  zyg  apo- 
physis; pZil,  I'OSTERIOR 
ZYGAPOPHYSIS;  8.   NEURAL 

spine;     fr.,     transverse 

PROCESS. 


lute).     Among 

modern  Carniv- 
ora it  is  retained  to  the  greatest  degree  among  the  Viverridaj. 

The  sacrum  is  composed  of  three  vertebra?  and  is  long  and  unusually 
^^ge,  especially  the  anterior  sacral;  the  rib  massive,  expanded  at  its 
contact  with  the  ilium.     The  posterior  sacrals  are  not  so  large  nor 
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FlO.  14.--SINOPA  GRANGERI,  SEV- 
ENTH AND  SIXTEENTH  CAIDAL 
VERTEBRAE,  SIDE  VIEWS,  NAT. 
SIZE.  oca,  ANTERIOR  ZV«  APO- 
PHYSES; |«a,  POSTERIOR  ZYGAPO- 
PHYSES;  /r,  TRANSVERSE  PRO- 
CESS. 


their  transverse  plates  so  wide.  The  second  sacral  takes  a  minor  part 
in  the  iliac  articulation  by  means  of  the  forward  end  of  its  transverse 
process. 

The  caudals  are  preserved  in  series  as  far  back  as  the  seventeenth. 
The  first  four  have  larjro,  strongly  convex  zygapophyses  like  those  of 

the  lumbars,  long,  stout  transverse  processes, 
and  rather  short  bodies.  The  fifth  and  sixth 
show  the  change  to  the  middle  caudal  region, 
in  which  the  zygapoph^^sos  are  simplified,  the 
arches  reduced,  the  centi*a  increased  in  length 
and  diminished  in  width,  the  transverse  pro- 
cesses shortened  and  expanded  antero-poste- 
riorly  into  flat  plates  as  long  as  the  centra, 
and  decreasing  in  width  on  each  successive 
vertebra  until  on  the  seventeenth  they  are 
reduced  to  ridges  on  the  sides  of  the  centra. 
The  neural  arches  are  complete  as  far  back 
as  the  thirteenth  veitebra. 

Comparisons  with  Hydenodon. — In  the 
characters  of  the  vertebral  column  Sinopa 
is  nearer  to  Daphwmis  and  Cynodictis  than 
to  Ilysenodoix  or  Patriofelis,  It  agrees  with 
the  two  former  in  the  large  long  lum})ar8,  the  general  character  of 
the  spines  and  transverse  processes  of  most  of  the  veilebrae,  propor- 
tions of  sacrum,  proximal  caudal  spines,  etc. 

Uyienodon  diflfers  in  the  superior  and  inferior  lamina?  of  the  trans- 
verse processes,  distinct  on  cervicals  ^r-%\  the  lumbars  smaller  and 
shoi*ter,  their  spines  broader  but  not  so  high,  their  transverse  processes 
much  shorter,  the  sacrum  much  smaller,  the  tail  much  shorter,  and 
lateral  plates  of  middle  caudals  not  prominent.  All  these  features 
are  probablj^  due  to  adaptation  to  running,  and  are  exactly  paralled 
in  the  distinctions  between  the  modern  Canida?  and  Daphomxis  or 
Cyrwdlctis, 

Patriofelis  has  shorter  cervicals  than  Sinopa^  lumbars  large  but  short, 
their  zygapophyses  rerohite^  spines  broader  and  wider  at  top,  trans- 
verse processes  short  and  stout.  The  sacrum  is  not  so  broad  anteriorly, 
the  caudals  are  massive,  but  not  so  long;  the  anterior  ones  have 
extremely  broad,  massive,  transverse  processes,  while  in  the  niiddle 
caudals  the  transv^erse  lamellae  are  reduced  to  short,  stout  anterior  and 
posterior  processes.  The  neural  arch  continues  only  to  the  ninth 
vertebra,  a  remarkable  feature  considering  the  length  and  power  of 
the  tail. 

Oxyxna  is  proportioned  much  more  like  Sinopa^  with  similar  type 
of  dorsals,  long  and  large  lumbai*s,  etc.,  but  the  skeleton  is  not  com- 
plete enough  to  compare  exactly. 
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Uoplophonexis  has  the  transvei*se  processes  of  the  cervicals,  including 
the  atlas,  greatly  extended  posteriorly.  A  distinct  inferior  lamina 
develops  on  C  5-6.  The  dorsals  are  not  unlike  Sinopa^  but  the  posterior 
ones  develop  powerful  anapophyses,  which  are  continued  into  the  lum- 
bars  with  decreasing  strength.  The  lumbars  are  not  so  long,  their  spines 
much  like  those  in  Shiopa^  transverse  processes  considerably  shorter. 
The  sacrum  is  not  so  wide  anteriorly,  the  spines  higher.  The  trans- 
verse processes  of  the  two  first  caudals  are  expanded  into  plates,  in  the 
next  three  they  slant  backward,  and  are  not  so  stout  as  in  Siiiopa;  the 
transverse  lamella  of  the  middle  caudals  are  much  less  developed. 
The  neural  arches  are  continuous  as  far  as  the  thirteenth  caudal,  but 
the  middle  caudals  are  smaller  and  the' tail  shorter. 

• 
RIBS  AND  STERNUM. 

There  are  thirteen  ribs.  They  are  distinguished,  especially  the 
anterior  ones,  by  exceptional  shortness  and  rather  broad,  flattened 
shafts.  The  flattening  of  the  shaft  is  more  uniform  from  end  to  end 
than  in  dogs  or  viverrines,  in  which  it  is  restricted  to  the  distal  middle 
section  of  a  few  ribs,  and  the  others  are  much  rounder  and  somewhat 
more  slender  and  elongate.  I  do  not  find  any  Carnivora  presenting 
the  rib  features  of  Sinopa.  They  do  not  appear  to  be  marsupial  char- 
acters, but  are  seen  in  early  ungulates  and  (except  the  length)  highly 
developed  in  the  more  recent  ones. 

Five  sternal  segments  are  preserved.  All  of  them  are  of  the  narrow 
elongate  type  usually  seen  in  Carnivora,  and  show  none  of  the  flatten- 
ing observed  by  Wortman  in  Mesonyx  and  mentioned  by  him  as  a 
characteristic  marsupial  feature.  It  is  also  characteristic  of  most 
ungulates  and  of  many  other  groups. 

APPENDICULAR  SKELETON,  DESCRIPTION  AND  COMPARISONS. 

Fordimh. — ^The  limbs  are  remarkably  small  in  comparison  with  the 
proportions  of  skull  and  backbone.  They  do  not  exceed  those  of  a 
large  domestic  cat  in  length,  although  somewhat  stouter,  while  the 
backbone  (exclusive  of  the  tail)  is  one-fourth  longer  than  in  that 
animal  and  the  skull  nearly  twice  as  long. 

The  scapula  is  incomplete,  the  anterior  border  not  being  preserved 
on  either  side.  Its  general  form,  so  far  as  comparison  can  be  made, 
agrees  best  with  Cani%^  being  rather  long  and  narrow  for  a  carnivore, 
and  the  upper  border  at  right  angles  to  the  posterior.  The  spine  is 
about  as  high  as  in  Canis^  considerably  lower  and  less  overhanging 
than  in  Felia  or  Viverra.  The  acromion  is  much  better  developed 
than  in  Cants;  apparently  considerably  more  than  in  FelU  or  Viverra. 
Its  tip  is  broken  off,  but  it  projects  considerably  beyond  the  glenoid 
cavity.    The  coracoid  process  is  short  but  very  distinct,  as  in  Felis 
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and  Mverra;  in  Cank  it  is  absent.     The  last  two  features  are  seen  in 
Didelphys^  to  which  the  scapula  has  otherwise  little  resemblance. 

The  humerus  most  nearly  resembles  that  of  the  domestic  cat,  but  is 
somewhat  more  massive  throughout  and  a  little  broader  at  the  distal 
end.  The  shaft  is  comparatively  straight,  the  deltoid  crest  scarcely 
more  prominent  than  in  Ftlis^  although  extending  farther  down  the 
shaft.  The  supinator  crest  is  a  little  higher  than  in  Fell^  doi/iestica^ 
the  trochlea  is  considerably  broader,  and  the  internal  condyle   and 
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FiCJ.  15.— SINOPA  r.RANOERI,  HTMERrS,  ANTERIOR  AM»  POSTERIOR  VIEWS,  NAT.  81ZE.  ij.  t.,  GREATER 
TIBEROSITY:  '//^  DELTOID  ritl-ST;  (.C./.,  ENTEPICONDVLAK  FORAMEN:  /.  f..  Lt>«ER  TV  BER08ITY:  <«.  f./, 
SIPRA-TROCHLEAR   VAtTITY. 

entepicondylar  foramen  considerably  wider.  There  appears  to  be  a 
supratrochlear  foramen,  but  of  this  I  can  not  be  certain.  The  shaft  is 
somewhat  straighter,  the  deltoid  crest  less  developed  than  in  Caiiis. 
Daj>hivnm  shows  still  more  curvature  of  the  shaft;  the  deltoid  crest  is 
higher  and  extends  much  farther  down;  the  trochlea  resembles  that 
of  Sow/Hi^  but  the  internal  condyle  and  the  supinator  ridge  are  less 
developed.     The  opossum  humerus  is  widely  ditferent  in  form  at  the 
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distal  end,  the  internal  and  external  <rondyles  almost  equally'  developed, 
the  trochlea  very  wide  and  shallow,  the  inferior  end  of  the  deltoid  crest 
very  high  and  situate  far  down  on  the  shaft. 

Radius  and  ulna, — The  shafts  of  these  bones  are  nearly  straight, 
with  the  olecranon  in  line  with  the  ulnar  shaft,  as  in  the  viverrines.  In 
the  cats  and  in  Daphcenus^  as  also  in  the  opossum,  the  shafts  ai*e 
slightly  convex  forward;  in  Canis  they  are 
considerably  bowed.  The  olecranon  is 
rather  long,  and  expanded  anteroposteri- 
orly,  as  in  Daphcenxis  and  the  viverrines; 
in  the  cats  it  is  a  little  shoi^ter  and  pro- 
jects more  anteriorly;  in  the  opossum  it 
proje<'ts  more  anteriorly  and  is  much  less 
expanded  in  an  anteroposterior  direction. 
The  ulnar  and  radial  shafts  are  about 
equally  robiLst,  as  in  Daphoenm  and  the 
viverrines;  the  ulna  is  somewhat  larger 
proportionately  than  in  either,  but  not  so 
robust  as  in  Didelphys^  and  is  expanded 
on  the  antero-internal  side,  next  the  radius, 
in  a  broad  flat  plate,  thin  distally,  but  with 
thickened  margin  toward  the  proximal 
part.  This  plate  lies  in  the  position  of 
the  interosseous  membrane,  and  probably 
gave  a  rigid  attachment  for  strong  pro- 
nator muscles.  It  is  not  present  in  other 
carnivora,  which  I  have  examined,  nor  in 
DUklphyg.  In  Hysenodon  it  has  become 
narrower  and  much  thicker,  forming  an 
integral  part  of  the  very  robust  ulnar 
shaft,  but  it  is  clearly  indicated  by  the 
broad  deep  groove  extending  down  the 
anterior  face  of  the  shaft. 

The  distal  end  of  the  ulna  resembles  that 
of  Hyien(td(m   and   the    viverrines,    and 

allowing  for  the  great  reduction  in  size  fio.  le.— sinopa  qranoeri,  radius 
in  Canh,  it  resembles  that  genus,  while  ^^r^K;^..^:^  """'  '""■=■ 
»t  differs  notably  from  Daphoenm  and  the 

'■ats  in  the  position  of  the  cuneiform  facet,  which  faces  more  distally 
(but  not  so  much  so  as  in  IIy3enodon\  and  is  nearly  continuous  with 
the  radial  facet,  while  in  Daphcemts  and  the  Felidx  it  faces  almost 
internally  and  stands  on  the  end  of  a  stout  hooked  process,  separated 
'^y  a  deep  groove  from  the  radial  facet. 

The  head  of  the  radius  has  the  same  oval  form  as  in  Ilyi^nodon^  the 
^Inar  facet   being  comparatively  flat,   permitting  of   liut  a  limited 
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degree  of  rotation,  much  less  than  in  Daphcenm  or  Feiu^  about  a.s  in 
Canis.  The  coronoid  process  is  less  prominent  than  in  liyfenodmi^ 
much  less  than  in  Daphoemui  or  Felin,  somewhat  more  than  in  CanU. 
The  distal  end  of  the  radius  likewise  resembles  HymnodoTi  and  differs 
widely  from  Daphmins  and  the  Felidse,  much  less  from  the  Canidse, 
in  the  convex  posterior  surface,  the  slight  development  of  the  st\'loid 
process  (moderately  strong  in  the  dogs,  remarkably  strong  in  Daphce- 

nics)  and  many  details  of 
form  and  arrangement  of 
the  processes  and  tendinal 
grooves. 

Forefoot.  — The  entire  cor- 
pus except  the  trapezoid 
and  trapezium,  the  greater 
part  of  three  metacarpals, 
and  most  of  the  phalanges 
are  preserved.  The  corpus 
has  the  usual  creodont  char- 
acters of  separate  scaphoid, 
lunar,  j:nd  centrale,  small 
magnum,  large  unciform 
and  cuneiform,  etc.  The 
centrale  is  of  moderate  size, 
and  lies  principally  under 
the  scaphoid,  but  toward  the 
dorsal  surface  projects  con- 
siderably under  the  lunar 
so  that  its  small  exposure 
on  the  dorsal  face  of  the 
carpus  lies  equally  beneath 
scaphoid  and  lunar. 

The  carpus  is  higher  than 
in  IlycBJwdon^  but  the  bones 
have  the  same  rather  broad 
square  character  common 
to  Ilysenodonts,  Oxyrenids, 
and  Me^onychids,  which  the  writer  has  elsewhere  explained  as  par- 
alleling the  ungulates."  The  scaphoid  is  of  moderate  height  and  is 
principally  supported  by  centrale  and  trapezium.  The  lunar  is  sup- 
ported about  equally  by  magnum  and  unciform.     The  cuneiform  \^ 


IT 


Flo.  17.— SiNOPA  ORANGERI   FORE  FOOT,  NAT.  SIZE.  DORSAL 

VIEW.  c€,  centrale;  cu«,  scaphoid;  lu,  LUNAR;  mag, 
magnum;  pis,  pisiform;  sc,  cuneiform:  W,  trapezoid; 
tm,  trapezium;  unc,  unciform.  The  dorsal  surface 
of  the  magnum  is  represented  considerably  too 

LARGE,  and  the  PROXIMAL  FACET  OF  THE  LUNAR  IN- 
CORRECTLY defined  so  that  it  APPEARS  TO  EXTEND 
OVER  THE  WHOLE  DORSAL  SURFACE  OF  THE  BONE. 


«  Wortman,  in  criticising  this  passage,  appears  to  have  completely  misunderstood 
my  words,  and  supposed  that  by  **podials"  I  meant  claws!  The  parallelism  with 
the  ungulates  does  not  of  course  involve  relationship,  but  is  due  to  a  similar  adapta- 
tion of  the  feet  to  use  solely  in  locomotion.  A  later  and  less  perfect  parallelism  in 
the  podials  is  seen  in  the  Canidte,  taking  plac*e  after  the  consolidation  of  the  scapho- 
lunar-centrale. 
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large,  both  broad  and  deep,  lies  mainly  proximal  to  the  unciform, 
nearly  touches  the  lunar  internally,  and  its  ulnar  facet  faces  chiefly 
proximal.  The  magnum,  with  very  small  dorsal  surface,  is  much  com- 
pressed laterally  and  strongly  keeled  on  the  proximal  side  toward  the 
ventral  surface.  It  carries  no  hook.  The  trapezoid  is  not  preserved, 
but  from  the  arrangement  of  the  adjoining  bones  it  appears  to  have 
been  quite  small,  its  height  much  less  than  in  Ilyamodon^  with  very 
slight  contact  with  the  magnum,  a  small  dorsal-external  contact  with 
the  scaphoid,  and  principally  supporting  the  centrale.  Its  contact  with 
the  trapezium  appears  to  have  been  lateral-superior.  The  trapezium 
is  not  preserved,  but  from  other  specimens  it  is  known  to  have  been 
mther  large,  not  as  high  as  in  Hywrxmhrn^  and  permitting  a  greater 
divergence  and  more  freedom  of  motion  of  the  pollex,  which  can 
hardly,  however,  be  said  to  be  even  semi-opposable. 

The  metacarpals  are  five  in  number,  all  being  of  approximately 
equal  robustness,  but  the  laterals  reduced  in  length,  although  much 
longer  than  in  Ilyaenodon.  The  exact  proportions  can  not  be  deter- 
mined from  this  specimen,  but  apparently  they  were  the  same  as  in 
the  manus  of  Trit^anodon.  The  fifth  digit  is  restored  somewhat  too 
long  in  the  drawing.  In  Sirtopa  and  Triteiniiodon^  as  in  Ilysenodon^ 
the  symmetry  of  the  manus  is  pentadactyl  with  a  tendency  to  tridac- 
tylism  more  marked  in  the  oligocene  genus.  In  the  true  Carnivora, 
and  in  the  Mesonychidte  among  Creodonts,  the  manus  is  constructed 
upon  a  tetradactyl  symmetry. 

The  phalanges  are  not  remarkable.  The  unguals  are  small,  more 
compressed  than  in  Hyaenodon^  and  fissured  at  the  tips. 

The  manus  of  Tritemiiodon  agrees  in  all  its  principal  features  with 
that  of  Sifwpa^  but  differs  in  numerous  small  details  of  structure,  the 
greater  part  of  which  are  slight  approximations  toward  the  Hyeenod/m 
manus. 

Hind  limb. — The  pelvis  has  the  same  proportions  between  pre-  and 
post-  acetabular  regions  as  in  Uydefwdan^  about  the  same  as  in  the  cat. 
The  superior  border  of  the  ilium  is  considerably  expanded,  a  remark- 
able character  which  finds  its  nearest  analogue  in  the  Phenacodontidte, 
although  seen  to  a  less  extent  in  Ilysenodan  and  Hoplophoneus,  In  the 
modem  Carnivora  it  is  the  inferior  border  of  the  ilium  (below  the 
primitive  rod,  and  below  the  sacral  articulation)  which  is  expanded  to 
a  greater  or  less  degree.  The  ischium  is  rather  thin  and  slender  and 
the  pubis  stout,  as  compared  with  modern  Carnivora. 

The  femur  is  of  moderate  length,  having  about  the  same  proportions 
as  in  llyamodon.  The  upper  part  of  the  shaft  has  a  considerable 
lateral  curvature.  The  third  trochanter  is  much  better  developed  than 
in  Ilydmodon^  and  placed  considerably  lower  down  on  the  shaft  than 
in  DaphneniiH  or  Hoplophoneus.  In  modern  Carnivora  the  third  tro- 
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chanter  is  absent  and  the  shaft  much  stmighter.  In  the  Cond3'larthra 
it  is  much  stronger  and  situate  about  the  middle  of  the  shaft,  except  in 
Eujrrotogoiiia^  in  which  it  is  higher  up.  The  distal  end  of  the  bone 
has  a  moderate  lateral  expansion  and  great  vertical  depth,  as  in 
Hymnodoyi  and  the  Condylarthra,  the  rotular  trochlea  narrow  and  elon- 
gate, but  not  extending  so  far  up  on  the  anterior  surface  of  the  shaft 


srh. 


Fia.  18.— SINOPA  ORANGKRI,  FEMUR,  ANTERIOR  AND  POSTERIOR  VIEWS.  NAT.  SIZE.  g.  t.,  GREATKB 
trochanter;  /.  t.,  LESSER  TROCHANTER:  .Vd  t.,  THIRD  TROCHANTER;  ji.  t.  I.,  ROTULAR  TROCHLEA  <>R 
GROOVE  FOR  THE  PATELLA. 

as  in  Ihji^nodon,  In  Patrlofelis  the  fenmr  has  a  much  more  massive 
shaft,  the  distal  end  is  not  so  deep,  the  third  trochanter  is  somewhat 
similar  in  development,  and  the  curvature  of  the  shaft  about  the  same. 
Oxyi^na  has  a  weaker  third  trochanter,  thicker  shaft,  and  distal  end 
more  like  the  normal  Carnivora  type. 
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Tibia  andjihyla. — The  proportion  of  these  two  bones  is  about  as 
in  Hya&nodan^  the  fibular  shaft  less  reduced  than  in  modern  carnivora, 
among  which  the  viverrines  offer  the  nearest  approach,  while  Dapkcenus 
is  decidedly  nearer.     The  bones  are  proportionately  shorter,  with  less 
rounded  shafts  than  in  the  more  modernized  carnivora,  e.  g.,  Canis  or 
Felix.    The  most  marked 
peculiarity   is    the    well- 
developed  tibulo-calcanear 
facet,  which  is  only  a  little 
less    extensive    than    in 
Hya^rtodon, 

Hind  foot, — ^The  pes  is 
pentadactyle,  and  its  sym- 
metry   is    approximately 
mesaxonic,  but   less   ex 
actly  so  than  in  the  manus, 
the    first    digit    being 
shorter  and  more  slender 
than   the    fifth,    and    the 
second  somewhat  shorter, 
although  stouter,  than  the 
fourth,  while    the    third 
projects  beyond  either, 
and  is  nearly,  but   not 
quite,  symmetrical  at  its 
distal  end.     This  symme- 
try agrees  entirely   with 
that  of  Ilyeenodon  and  dif- 
fers i-adically  from  the  par- 
axonic symmetry  of  manus 
and  pes  in  the  true  Carni- 
vora and  the  Mesonychidje. 
In  the  Oxysenidae  the  foot 
symmetry  appears  to  be 
approximately  as  in   the 
Hygenodontidse,  but  the 
foot  is  broader  and  shorter, 
especially  in    Patriofelis^ 
and  the  symmetry  less  no- 
ticeable in  consequence. 

The  astragalus  differs  considerably  from  that  of  Ilyxnodon,  The 
trochlea  is  not  nearly  so  deep,  the  posterior  tendinal  groove  is  much 
deeper,  the  neck  is  longer,  the  head  much  broader,  not  nearly  so  deep, 
more  convex  laterally.  The  astragalar  foramen  is  distinct,  but  very 
small,  and  I  can  not  be  certain  that  it  is  continuous  through  the  bone. 


Fig.  19.— Sinopa  orangeri,  tibia  and  fibula,  nat.  size, 
anterior  and  posterior  views.  cn,  cnbmial  creax  on 
anterior  8ubpacb  of  tibia;  x.  m.,  internal  malleolus 

OF  TIBIA. 
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The  calcaneum  has  a  considerably  longer  tuber  than  in  Ilyainodon^ 
somewhat  grooved  on  the  superior  surface  of  its  distal  end  for  the 
tendon  of  the  plantaris,  as  in  many  modern  carnivora.  In  Hyeemxion 
the  groove  is  absent.     The  cuboid  is  longer  than  in  Hyaenodon  and 

has  a  considerable  astraga- 
lar  facet,  which  does  not 
extend,   however,    to    the 
dorsal  surface.    In  Ily^'tio- 
don  this  facet  is    smaller 
and  farther  removed  from 
the  dorsal  surface  of  the 
bone.     It  seems  to    have 
V)een  absent  or  indistinct 
in  the  specimens  examined 
by  Professor    Scott.      In 
the   Oxyjenida?   and    Me- 
sonychid^  it  is  much  bet- 
ter developed.    In  modern 
carnivora  it  is  absent,  but 
it  is.  moderately  developed 
in  DaphamuH^  although 
lateral  instead  of    partly 
superior,  as  in  Creodonta. 
The  cuneiform   bones  are 
much  as  in  Hycenodon;  ex- 
cept   that  the   entocunei- 
form    is    shorter    and 
broader,   its  contact  with 
^It.  II  less,  and  the  distal 
facet  broader    and    more 
oblique.      It  is  less  elon- 
gate   and    very    much 
broader  than    in    modern 
Carnivora,  and  the  distal 
facet  retains   much   more 
of  the    primitive   saddle- 
shaped   curvature,    thus 
]II  permitting  a  greater  de- 

FlG.  20.— SINOPA    (iRANGERI,    HIND    FtH)T,    NAT.    8IZK,    DORSAL     grCe    Of     OppOSitlOU    of    tfa© 

first  digit. 
The  metatarsals  are 
somewhat  less  compressed  and  more  slender  than  in  Ilyxnodon;  their 
relative  proportions  are  noted  above.  The  head  of  Mt.  I  is  broader. 
In  other  respects  there  is  very  little  difference.  The  phalanges 
resemble  those  of  the  forefoot,  except  in  their  larger  size  and  some- 


VIEW.    a«ty  astragalus;  co/,  caix  an  bum;  c6,  cuboid;  Ci.g.s, 

CUNEIFORM  bones;  fkll',  NAVICULAR. 
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what  more  elongate  proportions.  The  pes  is  by  no  means  as  long 
or  compressed  as  in  most  modern  Carnivora,  and  this,  with  the  differ- 
ence in  symmetry,  involves  nmnerous  small  differences  in  construc- 
tion and  arrangement  of  the  bones. 

Triteninodon  closely  resembles  Sinopa  in  the  structure  of  the  hind 
limb,  as  shown  by  comparison  of  Doctor  Wortman's  description  of 
the  parts  known  to  him  and  of  the  more  complete  specimens  in  the 
American  Museum  collections. 

Comparisons  of  the  appendicxilar  skeleton, — In  the  characters  of  the 
fore  and  hind  limb,  Sinopa  is  in  the  main  of  the  primitive  creodont 
type,  but  shows  an  earlier  stage  of  the  cursorial  adaptations  of  Hyseno- 
don^  and  shares  with  that  genus  a  number  of  peculiarities  probably 
characteristic  of  the  family.  The  long,  narrow  scapula,  the  expanded 
iliura,  the  depth  of  the  distal  end  of  the  femur,  the  reduction  of  the 
deltoid  and  supinator  ridges  of  the  humerus,  the  squaring  of  the 
cai*pus  and  deepening  of  the  astragalar  trochlea  and  head,  and  in 
^neral  the  elongation  of  the  limb  bones,  elongation  and  compression 
of  the  feet,  are  all  differentiations  from  the  primitive  type,  carried  to 
but  a  slight  extent  in  Sinopa^  to  a  considerably  greater  extent  in 
Hya?nodon^  paralleled  in  all  the  cursorial  Carnivora  and  in  the  Con- 
dylarthra,  and  carried  to  a  much  greater  extent  in  the  cursorial 
Ungulata.  On  the  other  hand,  the  retention  of  the  coracoid  process 
and  long  acromion  of  the  scapula,  the  comparatively  long  post- 
acetabular  region  of  the  pelvis,  the  entepicondylar  foramen  on  the 
humerus  and  the  third  trochanter  on  the  femur,  the  stout  ulna  with 
its  long  olecranon,  the  unreduced  fibula,  the  distinct  centrale,  the 
astragulo-ouboidal  articulation,  the  large  size  of  the  lateral  digits,  and 
the  moderately  compressed  claws,  are  apparently  primitive  creodont 
features  not  yet  modified  by  the  cursorial  adaptation  which  had  begun 
to  show  itself  in  the  appendicular  skeleton.  Some  of  these  characters 
are  still  retained  by  ffyaenodon,  and  they  are  retained  to  a  varying 
extent  by  the  other  creodont  families  and  by  the  more  primitive  mod- 
ern Carnivora.  The  mesaxonic  manus  and  pes,  the  fibulo-calcanear 
articulation,  and  the  broad  flange  on  the  radial  side  of  the  ulnar  shaft, 
are  apparently  family  characters  of  the  Hysenodontidse.  The  first 
and  the  last  characters  are  also  seen  in  the  Phenacodontidaj,  and  the 
relative  conditions  of  the  appendicular  skeleton  in  Sinopa  and  Hi/a?- 
nodtm  are  exactly  paralleled  by  the  relative  conditions  in  Eupi^otogmiia 
and  Phenacodxis, 

ANALYSIS  OF  THE  CHARACTERS  OF  SKULL  AND 

SKELETON. 

Primitive  viammalian  features, — Skull  elongate,  brain -case  small, 
sagittal  and  occipital  crests  strong,  orbits  situate  above  molars,  hence 
lachrymal  and  superior  process  of  jugal  moderately  expanded  upon 
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the  face.  Nasals  somewhat  expanded  posteriorly.  Tympanic  bullae 
not  ossified.  Teeth  44  in  number,  the  molars  tritubercular  above, 
tuberculo-sectorial  below,  the  premolars  trenchant.  Ribs  short,  ster- 
num narrow,  tail  long  and  powerful,  limbs  rather  short,  flexible,  feet 
pentadactyl,  pollex  and  hallux  divergent,  centrale  present,  astragalus 
with  shallow  trochlea  and  round  convex  head;  fibula  little  reduced,  and 
ulna  as  stout  as  radius.     C!oracoid  process  on  scapula. 

Primitive  eutherian  features. — Dentition  ^u\.  Angle  of  jaw  not 
inflected.  Sacrum  of  3  vertebrae.  No  vertebrarterial  foramen  on 
seventh  cervical. 

Prim  itive  ca/mivore features. — Incisors  small,  canines  large,  piercing. 
Parietal  bones  long,  basicranial  region  long,  mastoid  exposure  small, 
lateral.  Posterior  nareal  canal  long  and  deep.  No  false  (alisphenoid) 
bulla.  Dorsolumbar  formula  twenty.  Lumbars  very  large  and  long, 
their  zygapophyses  large  and  very  convex.  Ungual  phalanges  bear- 
ing moderately  compressed  claws.  A  small  contact  between  astragalus 
and  cuboid.     A  third  trochanter  rather  high  up  on  shaft  of  femur. 

Cursorial  adaptations, — Limb  bones  elongate.  Scapula  long  and 
narrow.  Humerus  with  reduced  deltoid  and  supinator  crests.  Ulna 
and  radius  with  limited  amount  of  pronation  and  supination.  Carpus 
broad,  its  proximal  articulations  transverse.  Ilium  expanded,  distal 
end  of  femur  deep,  astragalar  trochlea  somewhat  excavated  and 
extended  posteriorly,  and  head  somewhat  deepened.  Fore  and  hind 
feet  somewhat  compressed  and  apparently  digitigrade. 

Special  hysenodont  characters. — Molars  developing  a  shear  by  exten- 
sion of  parastyle,  especially  on  M  J.  Manus  and  pes  mesaxonic.  A 
fibulo-calcanear  facet.  Astragalo-cuboid  facet  reduced.  Claws  fissured 
(also  in  Mesonychidte  and  Oxyaenidse). 

Generic  and  speeiiic  characters. — These  need  not  be  repeated  here, 
as  they  have  been  fully  defined  in  an  earlier  section  of  this  paper. 

RELATIONSHIPS  OF  SINOPA. 

The  primitive  mammalian  features  are  predominant,  as  might  be 
expected  in  a  Middle  Eocene  animal.  These  features  are  found  in  all 
early  mammals,  whether  Metatherians  or  Eutherians.  Sinopa  is,  how- 
ever, a  typical  Eutherian  in  the  dentition,  in  the  conformation  of  the 
angle  of  the  jaw,  and  other  characters  of  less  importance.  The  primi- 
tive carnivore  features  are  numerous  and  important,  and  amply  dem- 
onstrate the  pertinence  of  Sinopa  to  this  order.  The  characters  of 
the  base  and  back  of  the  skull  especially  distinguish  it  sharply  from 
either  marsupials  or  Insectivora.  The  cursorial  adaptations  in  the 
limbs  and  feet  are  comparatively  slight,  but  unmistakable.  Along 
with  the  special  hyaenodont  characters  they  demonstrate  the  j)osition 
of  the  genus  as  a  primitive  member  of  the  Hytenodontida^.  It  stands 
directly  ancestral  to  Ilyeenodan  in  all  details  of  its  structure  and  shows 
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a  considerable  degree  of  progress  from  the  primitive  carnivore  type 
toward  the  line  which  terminated  in  the  large,  highly  specialized 
Hyaenodons  of  the  American  oligocene.  As  has  already  been  observed, 
the  geological  occurrence  of  the  species  of  this  phylogenetic  line  makes 
it  improbable  that  Hyse^wdon  was  directly  descended  from  any  of  the 
Middle  Eocene  species  of  Sinopa;  it  is  more  probably  derived  from 
a  Lower  Ek>cene  or  earlier  species.  Wortman  has  suggested  S.  Cfpis- 
tfiotoma  as  a  possible  ancestor,  but  this  species  does  not  entirely  meet 
the  required  conditions. 

The  relationship  to  the  carnivorous  marsupials  appears  to  be  a  remote 
one,  despite  a  considerable  degree  of  superficial  resemblance,  due 
chiefly  to  the  retention  of  the  primitive  mammalian  characters.  In 
ail  marsupials  the  angle  of  the  lower  jaw  is  inflected,  the  molars  num- 
ber four,  the  premolars  not  more  than  three,  the  basicranial  region  is 
short  and  the  mastoid  exposure  posterior  and  of  large  size,  the  carotid 
canal  pierces  the  basisphenoid,  the  pterygoid  processes  of  the  alisphe- 
noid  and  palatine  are  little  developed,  and  more  or  less  of  a  false  bulla 
is  formed;  the  dorsolumbar  formula  is  19,  and  there  are  numerous  less 
important  details  of  form  and  structure  in  the  bones,  showing  that  they 
are  far  removed  from  Sinopa  or  from  any  of  the  Creodonta.  The 
dorsolumbar  formula  of  Mesonyx^  according  to  Wortman,  was  19,  as  in 
the  marsupials,  and  this  genus  also  has  a  broad  posterior  expansion  of 
the  nasals;  but  in  the  much  more  important  characters  of  the  base  and 
Wk  of  the  skull,  as  in  all  other  features  of  the  skeleton,  it  is  evidently 
of  true  carnivore  affinities,  somewhat  disguised  by  a  high  degree  of 
i^cialization  in  certain  parts.  In  Shwpa^  in  Oxysena  and  Ilydenodon^ 
and  probably  in  Patrlofelis^  the  only  other  creodonts  in  which  the 
dorsolumbar  formula  is  known,  it  is  twenty,  as  in  all  Carnivom,  and 
these  genei-a  have  all  evidently  descended  from  primitive  carnivore 
ancestoi-s,  whose  principal  distinctions  are  given  above. 

The  Insectivora  appear  to  be  in  many  respects  intermediate  between 
Camivora  and  marsupials,  but  how  far  they  are  actually  so  would  be 
difficult  to  say.  It  is  clear  that  the  Creodonts  are  not  nearly  related 
to  any  living  Insectivora,  but  we  know  so  little  about  the  past  history 
of  the  insectivore  group  that  we  can  not  yet  say  whether  it  is  really  a 
homogeneous  one  or  an  arbitrary  association  of  unrelated  types.  In 
the  features  of  the  base  and  back  of  the  skull  they  differ  very  consid- 
erably from  Carnivora  and  agree  more  or  less  with  marsupials  (the 
course  of  the  carotid  canal  differs  from  either  group).  They  have  the 
Eutherian  dental  formula,  a  non-inflected  angle  of  peculiar  type  in 
the  lower  jaw,  etc.;  these  features  characterize  the  most  primitive 
and  ancient  known  types  as  well  as  the  modem  ones. 

The  position  and  relationships  of  the  Ek>cene  Carnivora  have  been 
variously  estimated  by  the  different  writers  who  have  studied  and 
described  their  remains.     The  incomplete  specimens  first  found  in  the 
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Old  and  New  Worlds  were  referred  to  the  true  Carnivora  (Fissipedia); 
later  on  the  great  French  palaeontologists,  Gervais  and  Gaudry,  empha- 
sized the  affinities  of  some  among  them  to  the  mai*supials,  a  view 
adopted  in  a  broad  sense  by  Huxley  and  other  authorities,  but  dis- 
puted by  Filhol  and  most  subsequent  writers.  In  1875  the  accumu- 
lating new  discoveries  of  material  enabled  Cope  to  reconstruct,  from 
various  forms  referred  to  marsupials,  Carnivora,  and  Insectivora,  the 
group  of  Creodxmta^  with  affinities  to  all  three  orders  named,  but  more 
nearly  related  to  the  two  latter,  and  containing  the  ancestral  types  of 
the  modern  Carnivbra.  Schlosser,  in  his  monumental  studies  upon 
the  fossil  primates  and  unguiculates  of  Europe,  regards  the  Creodonta 
as  definitively  related  to  the  true  Carnivora,  excluding  from  the  group 
a  number  of  insectivore-like  types  which  had  been  included  by  Cope. 
He  divides  them  into  Adaptiva  and  Inadaptiva,  both  springing  from 
a  common  primitive  creodont  stem,  the  former  approximately  ances- 
tral to  the  true  Carnivora,  the  latter  becoming  extinct.  This  view  is 
substantially  indorsed  by  subsequent  writers,  with  the  exception  of 
Wortman,  who  in  his  studies  of  Ek>cene  Carnivora  in  the  Marsh  collec- 
tion, appears  inclined  to  lay  emphasis,  especially  in  the  firet  part  of 
his  paper,  upon  the  marsupial  affinities  of  the  group. 

So  far  as  I  can  understand  Doctor  Wortman's  position,  it  seems  to 
be  that  the  creodonts  and  carnivores  are  two  distinct  branches,  both 
derived  from  the  Cretaceous  marsupials  exemplified  by  Didelphops^ 
and  that  the  modern  carnivorous  marsupials,  except  for  the  inflection 
of  the  jaw  and  suppression  of  the  second  set  of  teeth,  are  little  altered 
from  the  Cretaceous  ancestors  of  the  placental  Carnivora.  Hence  the 
Basal  Eocene  creodonts  and  carnivores  are  closely  allied  to  the  living 
marsupials,  the  Middle  Eocene  less  nearly  so,  and  in  the  Oligocene 
and  later  formations  the  modem  carnivore  stamp  becomes  more 
apparent. 

The  essential  divergence  of  this  view  from  that  generally  accepted 
is  in  the  nearer  alliance  implied  between  marsupials  and.  placentals. 
In  Wortman's  view  the  Carnivora,  Creodonta,  Insectivora,  etc.,  arise 
each  as  a  separate  branch  from  the  Cretaceous  marsupials,  which  also 
pei*sist  little  altered  in  the  modern  Polyprotodonts.  If  this  be  true, 
the  modern  groups  of  placentals  are  not  more  nearly  related  to  each 
other  than  they  are  to  the  Polyprotodont  marsupials,  and  their  resem- 
blances are  all  due  to  parallelism.  This  view  is  only  held  conjecturally 
in  the  case  of  other  groups,  but  is  quite  specifically  stated  in  regard 
to  Creodonts  and  true  Carnivores. 

I  do  not  think,  however,  that  the  evidence,  even  as  stated  by 
Wortman,  supports  this  view,  and  quite  naturally  he  is  inclined  to 
lay  emphasis  upon  the  marsupialoid  features  of  the  creodont  skull. 
On  the  contraiy,  I  think  it  is  safe  to  say  that  if  we  set  aside  super- 
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ficial  and  adaptive  characters,  and  rest  principally  upon  deep-seated 
resemblances  such  as  are  foimd  in  the  characters  of  the  base  of  the 
skull,  the  dental  and  dorsolumbar  formulae,  etc.,  we  find  every  known 
creodont  very  much  nearer  to  the  modern  Carnivora  than  to  the  modern 
marsupials.  On  the  other  hand,  the  little  that  is  known  of  Cretaceous 
marsupials  bears  distinctly  the  marsupial  stamp  in  every  detail  and 
does  not  show  any  essential  approach  to  the  early  placentals. 
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THE  LOCUSTID^  AND  GRYLLID^  (KATYDIDS  AND  CRICK- 
ETS) COLLECTED  BY  W.  T.  FOSTER  IN  PARAGUAY. 


By  Andkew  Nelson  Caudell, 

Custodianf  Section  of  Orthoptera. 


The  Locustidse  contained  in  the  Foster  collection  number  176  speci- 
mens, representing  28  species,  while  the  Gryllidae  comprise  69  speci- 
mens, representing  11  species.  The  following  paper  treats  of  these 
two  families.  The  nonsaltatorial  forms  have  previously  been  reported 
upon,«  and  the  Acrididae  will  soon  be  discussed  in  the  pages  of  these 
Proceedings  by  Professor  Bruner. 

Family  LOCUSTID^. 

I.  ISOPHYA  HAMATA  Giglio-Tos. 

Fourteen  males,  sixteen  females,  three  nymphs.    January,  February, 
March,  August,  and  November. 
These  specimens  agree  almost  perfectly  with  the  description. 

2.  ANIARA  PROXIMA  Brunner. 

Seven  males,  three  females.     February  and  October. 

The  males  are  somewhat  larger  than  the  measurements  given  by 
Brunner.  The  anterior  tibse  bear  two  or  three  distinct  spines  on  the 
upper  outer  carina,  thus  differing  from  the  generic  diagnosis,  but  the 
radial  veins  are  connate  and  the  transverse  veins  are  parallel,  thus 
referring  the  species  to  the  genus  Aniara.  The  cerci  of  the  male  are 
simple,  not  furnished  with  a  median  process,  as  in  the  species  of  the 
genus  Ilyperophora^  but  are  long  and  slender.  While  these  insects 
possess  several  characters  at  variance  with  those  described  for  A. 
proxima^  they  are  nevertheless  questionably  referred  to  that  species. 
They  may  eventually  prove  to  be  quite  distinct,  generically  as  well  as 
specifically,  but  I  have  not  thought  it  best  to  so  consider  them  at  this 
time. 

«Journ.  N.  Y.  Ent.  Soc,  XII  (1904),  pp.  179-188. 
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3.  HYPBROPHORA  BRASILIBNSIS  Brunner. 

Three  males,  three  females.     January  to  March. 
The  ovipositors  of  these  females  are  longer  than  described  by  Brun- 
ner, one  being  12  ram.  long  and  nearly  straight. 

4.  HYPBROPHORA   MINOR  Brunner. 

Eleven  males,  six  females.  January,  February,  March,  Maj^  Octo- 
ber, and  November. 

The  females  have  the  following  measurements: 

Length,  pronotum,  3.75  mm.;  elytra,  25-27  mm.;  hind  femoi'a,  21- 
22  mm.;  ovipositor,  7-8  mm. 

5.  HYPBROPHORA   PERUVIANA  Brunner. 

Three  males,  five  females,  and  one  female  nymph.  August  to 
March. 

The  females  have  the  following  measurements: 

Length,  pronotum,  4r-4.5  mm.;  elytra,  29-31  mm.;  posterior 
femora,  23-25  mm. ;  ovipositor,  5  mm. 

6.  AMAURA   OLIVACBA  Brunner. 

Three  females.     February  and  March. 

The  anterior  tibia  really  has  a  terminal  spine  and  sometimes  also  a 
basal  one,  but  they  are  seemingly  very  readily  broken  off,  being 
absent  in  most  specimens.  The  posterior  femora  of  these  specimens 
measure  18  mm.  in  length  and  the  elytra  28-25  mm.  by  3-4  mm.  broad 
at  the  middle. 

7.  HOMATOICHA   FUSCOPUNCTATA,  new  species. 

Seemingly  allied  to  Ceraia  jmnctata  but  can  not  te  placed  in  Ceraia 
because  of  the  armature  of  the  posterior  femora,  as  described  below. 

Color,  green  with  the  elytra  marked  along  the  median  area  with  a 
row  of  seven  or  eight  small  fuscous  spots.  Lateral  lobes  of  the  pro- 
notum higher  than  long,  the  posterio-ventral  margin  nearly  straight 
Posterior  femora  long  and  nearly  unarmed  beneath,  the  single  speci- 
men before  me  having  a  single  spine  on  the  inner  carina  just  before 
the  middle  on  the  right  leg,  while  the  left  femora  is  wholly  unarmed. 
Ovipositor  strongly  curved  upwards,  apically  rounded  and  finely  ser- 
rate, the  serrations  extending  back  well  toward  the  base  above. 

Length,  pronotum,  5.5  mm.;  elytra,  31  mm.;  posterior  femora,  26 
mm.;  ovipositor,  5  mm. 

Type. — A  single  female,  without  date,  in  the  collection  of  Professor 
Bruner. 
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8.  CERAIA  SIMILIS,  new  species. 

Near  C.  dentata  Brunner  and  falls  next  to  it  in  the  table  of  species. 
The  cerci  of  the  male  are  about  four  times  as  long  as  the  basal  width, 
apically  depressed  and  armed  with  a  sharp  incurved  black  tooth  and 
famished  on  the  inner  side  beyond  the  middle  with  a  thick  projec- 
tion; subgenital  plate  of  male  elongate,  tapering,  apically  cleft  and 
furnished  with  styles  as  long  as  the  middle  width  of  the  plate;  sub- 
genital  plate  of  female  considerably  produced,  tapering,  the  narrow 
tip  subtruncate,  very  slightly  notched;  ovipositor  strongly  upcurved, 
the  tip  rounded,  finely'  serrate  near  the  apex  below  and  above  for  the 
greater  part  of  its  length. 

Length,  pronotum,  male  and  female  5-5.5  mm.;  elytra,  male  30-31 
mm.,  female  30-32  mm. ;  posterior  femora,  male  21  mm.,  female  22  mm. ; 
ovipositor,  7  mm. 

Type.— Cat  No.  9626,  U.S.N.M. 

Five  males,  seven  females.     February,  March,  and  April. 

9.  CERAIA  CORNUTOIDBS,  new  species. 

Allied  to  C,  cornuta  Brunner  and  falls  next  to  it  in  the  table  of 
species.  The  lobes  of  the  anal  segment  of  the  male,  however,  are  but 
one-sixth  as  long  as  the  pronotum  instead  of  being  longer,  as  described 
in  cornuta.  The  tarsi  are  scarcely  inf  uscated  and  the  cerci  of  the  male 
we  blunt  and  apically  forked,  each  fork  apically  pointed.  The  ovi- 
poator  is  long  and  apically  rounded.  The  antennae  are  basally  aunu- 
bted  with  black,  and  the  subgenital  plate  of  the  male  is  as  described 
in  cffmuta.  One  female  has  the  antennae  unicolorous,  the  black  bands 
being  obliterated.     It  may  represent  another  species. 

Length,  pronotum,  male  and  female  6  mm.;  elytra,  male  34  mm., 
female  38-39  mm.;  posterior  femora,  male  27 mm.,  female  27-30  mm.; 
ovipositor,  11  mm. 

%>^.-Cat.  No.  9627,  U.S.N.M. 

One  male,  three  females.     December,  Januaiy,  and  February. 

zo.  SCAPHURA  VIGORSII  Kirby. 

One  female.     January. 

This  is  probably  the  same  species  as  that  mentioned  by  Giglio- 
To$  from  Paraguay  but  is  a  little  larger  than  the  measurements  given 
by  Brunner.  The  anterior  tibiae  are  armed  above  with  three  spines 
and  the  middle  ones  with  several  on  both  margins.  Thus  it  is  an 
aberrant  member  of  this  genus  as  defined  by  Brunner. 
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II.  PHYLLOPTERA  ALLIED EA.  new  species. 

Green,  in  dried  specimens  the  head  and  pronotum  usually  somewhat 
3^ellowish.  Pronotum  flat  above,  the  disk  not  much  broader  posteriorly 
than  anteriorly;  lateral  carinaa  sharp;  lateral  lobes  vertical,  higher 
than  long,  broadh^  rounded  below;  mesjo-  and  metasternal  lobes  tri- 
angular. Elytra  without  markings,  except  two  or  three  small  obscure 
spots  on  the  ulnar  vein,  and  about  5  mm.  shorter  than  the  wings. 
Legs  green  or  yellowish  green;  anterior  tibiae  sulcate  above  but  lui- 
armed;  femora  sparsely  spinose  below,  the  posterior  ones  armed  on 
both  margins  in  the  apical  half;  spines  of  the  anterior  and  interaiediate 
femora  usually  very  small  and  inconspicuous,  generally  confined  to 
one  carina.  Cerci  of  the  male  curved  inward  and  upward,  the  tip 
truncate  and  subdentate;  subgenital  plate  of  the  male  of  moderate 
length,  apically  truncate,  ventrally  bisulcate,  furnished  with  styles  as 
long  as  the  apical  width  of  the  plate.  Ovipositor  one  and  one-half 
times  as  long  as  the  pronotum,  apically  pointed,  serrate  above  on  the 
apical  half. 

Length,  pronotum,  male  and  female,  5  mm. ;  elytra,  male  33-34  mm. ; 
female  35  mm.;  posterior  femora,  male  19-21  mm.;  female  22  mm.; 
ovipositor,  8  mm.;  width  of  elytra  at  the  middle,  male  12.5-13  mm., 
female  14  mm. 

T!/pe.—Ceit.  No.  9628,  U.S.N.M. 

Six  males,  one  female.     Februar}'. 

This  species  is  allied  to  P.  finoti  of  Griffin  and  also  somewhat  allied 
to  some  of  the  species  described  by  Giglio-Tos,  but  seems  distinct  from 
any  of  them.  It  probably  resembles  P,  phyllopteroides  Burmeister 
more  closely  than  any  other  species,  but  is  separable  from  that  insect, 
as  characterized  by  Brunner,  by  several  characters. 

12.  PHYLLOPTERA  FOSTERI.  new  species. 

Female, — Uniformly  brownish  testaceous  with  the  elytra  marked 
along  the  middle  with  three  small  fuscous  spots.  Anterior  tibia?  un- 
armed above  and  smooth;  anterior  and  intermediate  femora  unarmed 
or  the  anterior  ones  with  a  few  very  short  inconspicuous  spines  on  the 
anterior  side.  Lateral  lobes  of  the  pronotum  higher  than  long,  the 
anterior  margin  slightly  sinuate;  lateral  carinse  sharp.  Elytra  but  a 
little  more  than  one  and  one-half  times  as  long  as  the  posterior  femora, 
but  not  so  short  as  in  hrevifoUa. 

Length,  pronotum,  5  mm.;  elytra,  34  mm.;  posterior  femora,  "2!^ 
mm.;  ovipositor,  7  mm.;  width  of  the  elytra  at  the  middle  point,  13.5 
mm. 

Type. — One  female,  without  date,  in  the  collection  of  Professor 
Bruner. 

This  species  is  seemingly  allied  to  hrerlfolla  Brunner  and  amllfollfJ 
Burmeister  and  in  a  table  of  species  would  fall  between  those  species. 

uigitizea  oy  vjv^v^v  i%^ 
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13.  PHYLLOPTERA  SPINULOSA  Bninncr. 

Three  males  and  four  females.     January,  February,  and  March. 

Two  of  the  male  specimens  have  a  round  yellowish  spot  near  the 
center  of  the  elytra.  It  was  not  determined  if  this  is  of  specific  value, 
a:^  no  female  with  this  marking  is  in  the  collection.  The  anterior  tibia? 
are  dorsally  somewhat  sulcate  in  these  specimens. 

14.  PLAGIOPTERA  BICORDATA  ServUle. 
One  female.     January. 

15.  TURPILIA  SUBINERMIS,  new  species. 

Size,  small.  Differing  from  the  described  species  of  the  genus  in 
having  the  posterior  femora  unarmed  below,  or  nearly  so,  and  with 
the  anterior  and  intermediate  tibije  spined  above  with  several  spines. 

Color,  green  or  yellowish  green.  Pronotum  with  the  lateral  lobes 
j*carcely  higher  than  long,  meeting  the  disk  with  a  rounded  angle. 
Elytra  elongate,  apically  narrowly  rounded,  in  the  female  but  little 
shorter  than  the  wings,  in  the  male  considerably  shorter.  Legs  slender; 
anterior  tibiae  rounded  above  and  armed  on  the  outer  margin  with  3 
spines;  middle  tibice  sulcate  above  and  armed  on  the  inner  margin  with 
several  spines  and  on  the  outer  carina  with  1  or  2;  anterior  and  inter- 
niediate  femora  armed  below  with  3  or  4  small  spines;  posterior  femora 
uj*ually  unarmed  below,  sometimes  with  a  few  very  small  spinules. 
Cerei  of  the  male  about  live  times  as  long  as  the  basal  width  and  apic- 
ally bent  abruptly  inward,  the  tip  truncate;  subgenital  plate  apically 
truncate  with  moderately  long,  stout,  rigid  styles.  Ovipositor  about 
i'*  long  as  the  pronotum,  strongly  upcurved  at  the  base,  finely  serrate 
above  and  below  in  the  outer  three-fourths. 

Length,  pronotum,  male,  4-4.25  mm.;  female,  4.5  mm.;  elytra,  male 
and  female,  22-25  mm.;  posterior  femora,  male,  10-16.5  mm.,  female, 
11-18  mm.;  ovipositor,  5-5.5  mm.;  width  of  the  elytra  at  the  middle, 
nialeand  female,  6.5-7.25  mm. 

Type.— Cat.  No.  9632  U.S.N.M. 

Two  males  and  four  females.     December  and  February. 

This  species  exhibits  some  characters  at  variance  with  those  attrib- 
uted to  Tut^Ua^  but  I  have  hesitated  to  make  a  new  genus  for  it. 
The  spines  of  the  anterior  and  intermediate  tibiae  are  very  fine  and  are 
often  absent,  probably  broken  off. 

16.  STEIRODON  VALIDUM  St^l. 

One  female.     December. 

This  specimen  is  a  little  smaller  than  the  measurements  given  for 
this  vspecies  by  Brunner,  the  size  l>eing  as  follows: 

Length,  pronotum,  14.5  mm.;  elytra,  73  mm.;  posterior  femora,  34 
"ini.;  ovipositor,  8  mm.     Width  of  the  elytra  at  the  middle,  26  mm. 
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SubfkiTLily  I>SEXJI>0I»H:YLLINJE. 
17.  DASYSCELUS  NORMALIS  Brunner. 

Very  similar  to  D.  argent inxi^  of  Berg,  but  a  little  larger.  The 
color  and  general  structure  seems  very  like  Berg's  species,  but  1  can 
scarcely  agree  with  Brethes  in  considering  these  synonymous.*  They 
differ  specifically  in  the  following  respects:  The  posterior  femora  of 
nomuilis^  as  represented  by  the  specimens  before  me,  are  much 
longer  and  the  anterior  femora  are  armed  beneath  on  the  inner  side 
with  three  distinct  spines,  while  in  argentina  they  are  described  as 
unarmed.  The  ovipositor  is  considerably  broader  than  in  argenthia 
and  the  legs  are  very  little  mottled  and  the  antennae  scarcely  at  all 
banded.     The  measurements  of  the  specimens  before  me  are  as  follows: 

Length,  pronotum,  male  8  mm.,  female  9  mm.;  elytra,  male  9.5 
mm.,  female  10-10.5  mm.;  anterior  femora,  male  10  mm.;  female 
10.5-11  mm.;  intermediate  femora,  male  7.5  mm.,  female  8-8.5  mm.; 
posterior  femora,  male  17  mm.,  female  20.5  mm.;  posterior  tibiae, 
male  18  mm.,  female  20  mm.;  ovipositor,  12  mm.;  width,  posterior 
femora,  male  3.5  mm.,  female  4  mm.;  ovipositor,  3.25  mm. 

One  male  and  two  females.     December  and  January. 

18.  HYPERBANUS  BOHLSII  Giglio-Tos. 

One  male.     February. 

Sixbfkinily  CON^OCKPHAJLIN^ZE. 

19.  COPIOPHORA  PRODUCTA  Bolivar. 

One  female.     February. 

The  pronotum  is  a  little  short  and  the  ovipositor  a  little  long  for 
this  species,  measuring,  respectively,  9  and  38  mm.  in  length. 

20.  CAULOPSIS  OBERTHURI  Bolivar. 

One  male.     August. 

The  pronotum  of  this  specimen  shows  no  indication  of  anterior 
emargination. 

21.  CONOCEPHALUS  DISSIMILIS  Scrvillc. 

Three  males,  four  females,  two  nymphs.  December,  January. 
February,  and  March. 

«  This  species,  which  was  described  under  the  genus  PUminia^  is  in  part  the  species 
questionably  referred  to  PUminia  miserabilis  by  Giglio-Tos  in  Bull.  Mus.  Torino,  IX, 
no.  184, 1894,  p.  40,  and  later  referred  by  the  same  author  to  the  Dasyscelus  demi- 
gratus  of  Brunner.  But  that  species  is  typically  African  and  will  probably  be  found 
to  differ  from  this  South  American  form. 

ft  Anal.  Mus.  Nac.  Buenos  Aires,  (III)  \\  19a5,  p.  67. 
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22.  CONOCEPHALUS  PUSTULATUS  Rcdtcnbachcr. 

One  female.     December. 

XIPHELIMUM,  new  genus. 

Jfo/tf. — Robust.  Fastigium  narrow,  narrower  than  the  basal  seg- 
ment of  the  antennae,  which  it  does  not  surpass,  doreally  very  narrowly 
sulcate,  separated  from  the  face  belQW  by  a  constriction  and  trans- 
verse sulcus;  face  smooth.  Pronotum  smooth,  subtruncate  before 
and  behind,  the  disk  posteriorly  considerably  elevated  and  moderately 
produced;  lateral  lobes  rectangulate  below,  the  posterior  border 
nearly  straight,  humeral  sinus  slight,  anterior  border  perpendicular 
in  upper  half,  the  lower  half  tapering  backward,  meeting  the  pos- 
terior margin  at  right  angles;  lateral  carinje  barely  indicated  by 
broadly  rounded  angles;  prosternum  bispinose;  meso- and  metasternal 
lobes  acute  angulate  but  not  spinose.  Wings  and  elytra  of  equal 
lengfth,  sur[)assing  the  short  abdomen,  but  scarcely  passing  beyond  the 
middle  of  the  long  hind  femora;  elytra  very  broad,  inclosing  the 
abdomen  and  broadly  rounded  or  subtruncate  apically,  the  costal  area 
very  broad,  transparent  and  occupied  by  very  distinct  parallel  trans- 
verse veins;  stridulating  organ  well  developed.  Legs  slender,  anterior 
and  intermediate  tibite  with  6  subequal  spines  on  each  side  below, 
the  posterior  tibiae  with  an  apical  spine  on  each  side  above;  anterior 
and  intermediate  femora  unarmed,  the  posterior  ones  armed  below  on 
both  margins;  genicular  lobes  spinose.  Cerci  cylindrical,  slightly 
incurved  and  armed  on  the  inner  side  beyond  the  middle  with  a  broad 
double-pointed  tooth. 

Type, — Xipfidiinum  amplipenne^  new  specie^. 

This  genus  is  allied  to  both  Xiphidmm  and  Orchelimum^  the  more 
heavy  form  giving  it  more  the  appearance  of  the  latter.  The  very 
broad  elytra  with  the  transparent  costal  field  with  its  array  of  distinct 
parallel  transverse  veins  gives  it  a  very  characteristic  appearance. 

23.  XIPHELIMUM   AMPLIPENNIS,  new  species. 

Male  (female  unknown). — General  color  greenish,  the  top  of  the 
head  and  of  the  pronotum  anterior  of  the  fairly  distinct  principal 
sulcus  with  a  btoad  mesial  band  of  solid  black,  rarely  extending  faintly 
back  upon  the  posterior  part  of  the  disk.  Elytra  with  the  apex 
externally  longitudinally  folded,  giving  the  tip  a  notched  or  truncate 
appearance  when  viewed  from  the  side  or  end.  Legs  reddish,  the 
apices  of  the  posterior  tibiae  and  femora  piceous  and  the  posterior  tarsi 
also  black.  The  posterior  legs  are  very  long  and  the  femora  are 
armed  on  each  side  below  with  5  or  6  stout  spines. 
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Length,  pronotum  4-4.5  mm;  elytra,  10-11  mm;  posterior  femora, 
14-16.5  mm. 

Tt//?e.—C2Lt  No.  2630,  U.S.N.M. 
Five  males.     February  and  March. 

24.  XIPHIDIUM  BRACHYPTERUS  Redtenbacher. 
Two  females.     January  and  February. 

25.  XIPHIDIUM  liONGIPES  Redtenbacher. 

Two  males,  one  female.     February  and  March. 

26.  XIPHIDIUM  MBRIDIONALE  Scudder. 

Six  males,  twelve  females.     January,  Februar}-,  and  August. 

27.  XIPHIDIUM  SALTATOR  Saussure. 

Two  males,  four  females.     January  and  February. 

This  is  probably  but  a  form  of  fmciatum,  having  been  referred  to 
as  such  by  Griffini.  Most  of  these  females  have  the  ovipositor  12  or 
13  mm.  long,  but  one  specimen  has  it  barely  9  mm.  This  latter  speci- 
men, which  agrees  with  ones  named  saltatar  by  Dr.  S.  H.  Scudder, 
has  the  ovipasitor  straight  while  in  the  others  it  is  a  little  curved. 

28.  XIPHIDIUM  STRICTOIDES,  new  species. 

Fetnale  (male  unknown). — Superficially  resembling  X,  strichm 
Scudder  and  in  many  respects  structurally  allied  to  it. 

Slender.  Green  or  brownish.  Fastigiura  of  the  vertex  narrow, 
viewed  from  above  narrower  than  the  basal  segment  of  the  antennit, 
constricted  before  the  tip,  from  an  anterior  view  considei-ably  and 
gradually  narrowing  from  above  downward.  In  the  allied  specie^s 
Htrlctum^  the  vertex  is  much  broader,  being  as  broad  as  the  basal  seg- 
ment of  the  antennae  when  viewed  from  above,  and  when  viewed  from 
in  front  narrows  abruptly  from  above  downward,  appearing  triangular. 
Pronotum  with  the  lateral  lobes  rounded-angulate  below,  the  posterior 
margin  straight,  without  sinus.  Dorsum  of  head  and  pronotum  usu- 
ally unicolorous,  sometimes  with  the  median  line  infuscated.  Legs 
unieolorous,  all  the  femora  unarmed;  anterior  tibia?  with  6  small  spines 
on  each  side  below.  Wings  aborted;  elytra  about  -as  long  as  the 
thorax,  apically  narrowly  rounded,  not,  or  barely,  overlapping.  Abdo- 
men unicolorous.  Ovipositor  very  long,  much  longer  than  the  pos- 
terior femora,  nearly  straight. 

Length,  pronotum,  3.25-3.5  mm.;  posterior  femora,  15.5  mm.; 
elytra,  3-3.5  mm.;  ovipositor,  24  mm. 

Ty2?e.—C2,i,  No.  9631,  U.S.N.M. 

Four  females,  one  immature.     December,  January,  and  February. 
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Family  GRYLLID^.. 

29.  SCAPTERISCUS  BORELLII  Giglio-Tos. 

Four  specimens.     November  and  February. 

30.  SCAPTERISCUS  CAMERONI  Qiglio-Tos. 

Two  specimens.     March. 

31.  GRYLLUS  ARGENTINUS  Saussure. 

One  male  and  two  females  of  the  long  winged  form  and  one  brach- 
rpteVous  male.  November,  December,  and  January.  Also  one 
oymph  taken  in  August. 

32.  GRYLLUS  ASSIMILIS  Pabricius. 

Four  males,  nine  females,  long  winged;  one  male,  three  females, 
short  winged.  Also  a  number  of  immature  specimens.  December, 
January,  and  August. 

33.  MIOGRYLLUS    PUSILLUS    Burmeister. 

One  male,  one  female.     January  and  February. 

34.  NEMOBIUS   PASCIATUS    DeGeer. 

Two  males.     February. 

35.  NEMOBIUS   MELLEUS   Scudder. 

Two  females.     February. 

36.  CYRTOXIPHUS,  species. 

One  small  nymph,  probably  belonging  to  this  genus.     January. 

37.  DIATRYPA    TUBERCULATA  Saussure. 

One  female.     January. 

This  small  elongate  yellowish  cricket  is  very  probably  correctly 
referred  here.     It  has  the  following  measurements: 

Length,  pronotum,  2.5  mm.;  elytra,  10  mm.;  posterior  femora, 
*omm.;  ovipositor,  6.5  mm.;  width  of  pronotum,  2.75  mm. 

TTie  disk  of  the  pronotum  is  longitudinally  striped  on  each  side  with 
^seous. 

38.  ENEOPTERUS  SURINAMENSIS  DeGeer. 

Seven  males,  nine  females.  Februarv,  March,  July,  August,  and 
October. 
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39.  COPHUS   THORACICUS  ?  Saussurc. 

One  female.     October. 

Ifc  is  doubtful  if  this  specimen  belongs  to  this  species,  though  it  cer- 
tainly belongs  to  the  genus.  The  type  locality,  Cuba,  is  far  from 
Paraguay,  and  there  are  also  discordant  characters  in  the  structure  of 
the  insect.  The  color  is  dark  brown  mottled  with  black,  the  front  and 
middle  legs  are  distinctly  ringed  with  black,  and  the  hind  femora  are 
mottled  with  f uscuous.  The  posterior  tibise  have  four  spines  on  each 
side. 

Length,  pronotum,  5  mm.;  anterior  femora,  10  nMn.;  posterior 
femora,  20.5  mm.;  ovipositor,  20  mm. 
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BRAINS  AND  BRAIN  PRESERVA.TIVES. 


By  AleS  HrduCka, 

AsMtant  Curatory  Dimion  of  Phymcal  Anthropology, 


PART  I. 


PHYSICAL  CHANGES  IN  HUMAN  AND  OTHER  BRAINS  COLLECTED 
UNDER  DIFFERENT  CONDITIONS  AND  PRESERVED  IN  VARIOUS 
FORMALIN  PREPARATIONS. 

Anatomical  and  anthropological  investigations  on  the  brain  to 
determine  the  homologies  and  differences  in  the  organ  and  all  its  parts, 
between  man  and  other  animals,  and  between  races  and  other  groups 
of  mankind,  make  large  collections  of  brains  necessary.  Such  collec- 
tions imply  the  use  of  means  by  which  the  brains  can  be  kept  indefi- 
nitely in  good  condition  for  study.  An  ideal  means  would  be  one 
which  would  allow  every  specimen  to  preserve  its  form,  size,  weight, 
and  all  macroscopical  as  well  as  minute  features.  The  need  for  such 
an  a^ent  has  long  been  felt  and  led  from  dry  preparations  to  the  use 
of  various  liquid  preservatives,  among  which,  subsequently  to  the 
introduction  of  that  chemical  in  1894  by  Blum,  have  been  solutions 
wntaining  formaldehyde. 

The  commercial  solutions  of  formaldehyde,  known  ordinarily  as 
formol,  or  formalin,  have,  even  when  much  diluted,  the  quality  of 
rapidly  penetrating  and  hardening  brain  tissue,  allowing  but  little 
alteration  in  the  form  of  the  organ  and  preserving  much  of  its  color. 
Furthermore,  when  hardened,  specimens  can  be  kept  in  the  formalin 
•solution  without  further  noticeable  change  quite  indefinitely  and  the 
preservative  is  not  expensive.  The  chemical,  however,  is  not  wholl}- 
without  objections;  some  persons  are  aflfected  adverv^ely  by  its  fumes, 
the  volume  and  weight  of  the  brain  are  increased  somewhat  in  its 
^^lutions,  and  it  does  not  serve  best  the  purposes  of  histology;  yet  the 
other  advantages  of  formalin  are  so  great  that,  until  something  more 
efficient  be  discovered,  it  can  not  well  be  dispensed  with  for  brain 
preser\ation. 
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Efforts  have  been  made  to  correct  the  faults  of  formalin  by  the 
addition  of  other  substances  to  its  solutions,  or  by  following  these, 
after  the  desired  hardening  of  the  brain  had  been  effected,  with  other 
preservatives.  It  has  been  combined  with  or  followed  by  various  pro- 
portions of  alcohol  (Parker  &  Floyd,  Marie,  Gerota,  etc.),  p)otassium 
bichromate,  or  Muller's  fluid  (Diedrichs,  G.  Retzius),  glycerin  (Lan- 
zillotti-Buonsanti,  Chencinski),  sodium  acetate  with  sodium  chloride 
and  alcohol  (Stroud,  Wilder),  sodium  chloride  and  zinc  chloride  (Fisk), 
sodium  chloride  alone  (Spitzka),  and  bichloride  of  mercury."  All  of 
these  combinations  have  been  reported  upon  favorably.  The  effet^ts 
of  several  formalin  solutions  have  been  observed  *  with  some  detail, 
but  of  no  single  solution  do  we  possess  exact  and  sufficiently  detailed 
data  as  to  its  action  on  the  brain,  especially  physically,  and  its  action 
on  the  brains  of  persons  of  different  ages,  or  on  those  of  different 
animals,  or  finally  on  those  collected  under  widely  different  conditions 
of  the  organ,  or  of  temperature.  Y'et  it  is  important  to  be  acquainted 
with  such  facti?.  It  is  desirable  to  know  which  really  is  the  best  solu- 
tion or  combination  for  at  least  most  of  the  specimens,  so  that  such  a 
preparation  alone  may  be  used.  Such  knowledge  would  tend  to  brinj( 
about  not  only  a  much-desired  unity  of  procedure,  but  also  a  general 
understanding,  at  any  stage,  of  the  state  of  our  material,  so  far  as 
formalin  preservation  is  concerned.  The  use  of  a  single  solution  with 
well-known  effects  would  regulate  our  records  and  methods,  and  allow 
of  a  degree  of  accuracy  in  weight  determinations  and  measurements 
not  now  possible. 

With  these  facts  in  mind,  and  remembering  the  excellent  work  by 
Donaldson  in  1894  on  the  physical  changes  in  the  brain  produced  by 
various  preservatives  in  use  before  the  introduction  of  formalin,  the 
writer,  in  establishing  a  brain  collection  in  the  Department  of  Anthro- 
pology of  the  United  States  National  Museum,  has  endeavored  to  make 
a  series  of  tests  with  several  solutions,  the  main  component  of  which 
was  Merck's  formalin. 

The  material  accruing  to  the  brain  collection  of  the  Museum  is 
heterogeneous,  i-anging  from  man's  brains''  to  those  of  the  lowest 
mammals,''  and  from  aged  individuals  to  embryos,  hence  it  was  par- 
ticularly suitable  for  experiments.     Besides  this  it  is  always  possible 

«  Still  other  coiiii>o8ition8  were  employed  for  the  purposen  of  histolojjy  and  pathol- 
ogy— see  summary  in  Tellyesnitzki.  Si>ecial  methods,  also,  having  no  bearing  «>n 
the  theme  of  this  paper,  were  devised  for  the  preservation  of  the  natural  color  of 
various  organs. 

''See  Dexler,  p.  382,  after  Fiatau;  records  of  the  weight  of  the  brain  in  1  percent. 
5  per  cent,  and  10  per  cent  formalin  solutions  in  1,  3,  30,  90,  150,  and  450  days. 

^Of  these,  unfortunately,  not  a  sufficient  number  were  rtH»eived  in  good  condition 
during  the  progress  of  the  experiment^?. 

^'The  term  "mammal"  is  u.sed,  for  want  of  a  l)etter  term,  throughout  this  p«I»t*r 
as  a  designation  for  other  mammals  than  man. 


Digitized  by  VjOOQIC 


K^»5i.       BRAIXS  AND  BRAIN  PRESERVATIVES— HRDLI6k A.  247 


in  a  city  to  obtain  in  fresh  condition  large  numbers  of  beads  of 
slaughtered  animals.  Utilizing  botb  resources,  a  double  plan  was  fol- 
lowed. A  number  of  different  formalin  solutions  was  made  up,  some 
in  concentrations  used  by  other  workers  and  a  few  empirically  as  to 
strength,  and  each  solution  was  used  on  a  series  of  bmins  as  the}'  were 
received,  including  specimens  of  every  nature.  The  second  proced- 
ure was  to  obtain  a  large  number  of  brains,  as  far  as  possible  in  the 
same  condition,  from  some  one  fair-sized  animal,  and  to  subject  uni- 
form series  of  such  brains  to  the  action  of  different  solutions.  The 
results  of  this  latter  inquiry  appear  in  the  second  part  of  this  paper. 

There  are  numerous  factors  which,  as  Donaldson  has  already  shown, 
affect  the  changes  in  the  brain  in  the  same  solution.  One  of  these  is 
the  degree  of  freshness  of  the  brain;  another  is  the*temperature  of 
the  air  (large  differences);  and  still  another  is  the  presence  or  absence 
of  the  soft  membranes.  Only  the  last  of  these  conditions  was  capable 
of  being  fully  regulated  in  the  National  Museum  collection.  The 
subjects  from  which  brains  are  here  obtained  come  from  different 
!*ources,  and  it  is  impossible  to  get  all  the  brains  equally  fresh;  and  as 
to  cold  and  heat,  the  collecting  continues  throughout  the  year,  and  the 
laboratories  are  not  so  fitted  as  to  keep  up  an  even  temperature.  Yet 
no  specimens  were  included  in  the  tests  that  were  sufficiently  advanced 
in  decomposition  to  make  their  hardening  and  preservation  doubtful; 
and  the  changes  of  temperature  in  the  laboratory  where  the  brain  col- 
lection is  stored  would  not  exceed  40^  F.  as  the  maximum  in  the 
course  of  the  year.  The  brain  was  always  laid  into  the  preservative 
H^itb  the  soft  membranes  intact  or  but  slightly  injured. 

The  regular  procedure  in  cases  of  the  first  category  was  as  follows: 
The  brain,  being  extracted  without  the  dura  mater,  was  immediately 
weighed;  the  solution  in  which  it  was  to  be  laid  was  prepared  before- 
hand; a  layer  of  absorbent  cotton  was  placed  on  the  )>ottom  of  the 
glass  jar  to  be  used,  and  a  quantity  of  the  preservative  poured  in;  the 
brain  was  then  placed  into  the  solution,  with  its  base  downward  on  the 
cotton,  so  as  to  rest  easily  (the  cerebellum  and  cerebrum  in  the  larger 
brains  being  separated  by  a  thin  la}  er  of  cotton),  and  a  sufficient  quan- 
tity of  the  preservative  was  added  to  rise  1  to  li  inches  above  the  speci- 
men. The  jar  was  then  closed,  labeled,  and  placed  on  a  shelf,  where 
it  remained  for  one  week.  No  injection  through  the  arteries  or  into 
the  ventricles  was  practiced,  because  it  would  have  been  impossible 
with  all  the  specimens,  and  it  was  not  found  essential.  On  the  eighth 
day  the  brain  was  taken  out,  drained  in  a  fixed  manner,  and  then 
weighed;  the  old  cotton  and  solution  were  replaced  with  new,  in  same 
quantity,  the  brain  was  put  back  into  the  jar  and  placed  again  on  the 
shelf.  One  month  after  receiving  the  specimen  the  same  procedure 
was  repeated.     Other  weighings  were  taken  in  some  cases,  during  as 
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well  as  after  the  first  month,  with  always  the  same  method  of  drainage, 
but  without  a  change  of  solution. 

•  The  method  of  draining  steadily  adhered  to  and  applicable  to  speci 
mens  of  all  sizes,  is  to  take  the  brain  carefully  into  one  or  both  hands, 
and  then  swing  the  arms  with  a  somewhat  rapid  motion  from  fore 
backward,  by  which  most  of  the  liquid  attached  to  the  brain  is  thrown 
off;  this  takes  only  a  brief  time,  after  which  the  brain  is  placed  for 
five  minutes  upon  a  dry  cotton  towel.  This  procedure  gives  a  good 
and  fairly  uniform  drainage,  and  is  preferable  to  the  use  of  funnels. 

In  the  second  category  of  cases  one  of  several  additional  procedures 
introduced  was  proportioning  the  quantity  of  the  preservative,  in 
cubic  centimeters,  to  the  weight  of  brains,  in  grams. 

The  solutions* chosen  for  the  specimens  here  dealt  with  were  3  per 
cent,  5  percent,  10  per  cent,  and  15  percent  formalin  (commercial 
solution  of  formaldehyde)  in  distilled  water;  two  solutions  of  for- 
malin, 5  per  cent,  to  which  was  added  salt,  in  one  case  enough  to  raise 
the  specific  gravity  to  1,036,"  and  in  the  other  to  1,030;  and  in  addi- 
tion the  writer  used  several  combinations  of  formalin  with  solutions  of 
ordinary  alum  (potassium  and  aluminium  sulphate),  which  was  chosen 
for  its  astringent  effects  on  organic  tissues.  In  two  series  a  saturated 
solution  of  alum  *  was  mixed  with  one  part  of  water,  and  in  another 
with  two  parts  of  water. 

The  changes  to  which  most  attention  was  paid,  and  which  probably 
represent  best  the  physical  changes,  were,  as  with  Donaldson,  and 
Flatau,  those  of  weight.     The  general  and  specific  results  follow: 

The  changes  in  the  weight  of  brains  in  all  the  mixtures  showed 
(1)  a  charactey^istic  type  for  every  solution^  and  (2)  a  noticeable  variation 
for  evet^y  Bolut'wn. 

(1)  In  every  solution  the  first  three  to  five  days  were  with  all  brains 
the  period  of  the  most  rapid  changes  in  weight.  In  probably  all  of 
the  solutions  here  reported  upon,  and  with  all  brains,  there  was  an 
initial  stage  of  gain.  This  reached  more  or  less  promptly  its  maxi- 
mum, and  was  followed  by  a  general,  long-continuing  loss.  A  period 
of  stability  was  established  but  slowly.  So  far  as  the  observations 
went  (two  years),  absolute  stability  in  weight  of  the  specimens  was  not 
reached.  In  everj^  solution  the  daily  changes  in  the  brain  weight 
formed  a  characteristic  curve.  This  will  be  better  illustrated  in 
Part  II. 

In  all  the  simple  solutions  of  formalin  in  water,  up  to  15  per  cent  of 
the  former  (the  strongest  tested),  the  initial  gain  was  well  marked. 
It  was  larger  with  the  weakest  solution  and  decreased  as  the  propor- 

^'Near  the  specific  gravity  of  the  whole  brain;  after  Spitzka. 

^  A  saturated  solution  of  alum  waa  prepared  by  placing  an  excess  of  that  salt  in  a 
large  jar  of  water,  stirring  well,  allowing  the  mixture  to  stand  at  ordinary  tempera- 
ture for  several  days,  and  filtering  just  before  using. 
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tion  of  formalin  increased,  which  showed  that  the  effect  of  formalin  on 
the  brain  was  to  hinder  its  enlargement  (apparently  due  to  water 
alone)  and  probably,  in  addition,  to  promote  the  loss  of  some  of  the 
constituents  of  the  organ.  After  the  culmination  of  the  process  of 
gain,  which,  as  shown  b}^  further  experiments,  was  always  completed 
before  nine  days,  a  gradual  progressive  loss  followed,  which  in  per- 
centage was  alike  with  the  different  solutions.  The  ultimate  weight 
of  the  brain  depends,  in  consequence  of  this  similarity  of  loss,  very 
largely  on  the  height  of  the  initial  rise  in  weight.  If  this  had  been 
large,  as  with  the  3  per  cent  solution,  the  ultimate  weight  (within  two 
years)  would  still  be  above  the  original;  but  if  the  gain  was  smaller, 
as  with  the  15  per  cent  formalin  solution,  the  ultimate  weight  of  the 
specimen  would  be  found  more  or  less  below  its  weight  immediately 
after  extraction  from  the  skull. 

Whenever  a  marked  increase  in  the  weight  of  the  brain  took  place, 
there  was  also  a  noticeable^  increase  in  its  volume. 

The  effect  of  adding  alum  or  salt   to   formalin  solutions  was  to 

decrease  or,  with  larger  quantities,  almost  entirely  to  do  away  with  the 

initial  gains,  and  to  augment  the  subsequent  absolute  loss  of  brain  weight. 

The  percentage  of  the  loss  in.  weight,  however,  remained  related  to 

that  in  the  simple  formalin  solutions.     Simultaneously  with  the  loss  of 

weight  in  the  stronger  concentrations  was  also  visible  a  decrease  in 

the  volume  of  the   organ.     No   direct  relation   was  found   between 

these  phenomena  and  the  specific  gravity  of  the  solutions.     It  appears 

diatalura,  sodium  chloride,  and,  according  to  more  recent  experiences, 

other  salts  also,  as  well  as  alcohol,  act  on  the  brain  physically  much  like 

greater  proportions  of  formaldehyde;  hence  the  use  of  such  means 

with  formalin  permits  the  obtaining  of  similar  physical  results  with 

correspondingly  smaller  proportions  of  this  chemical. 

A  renewal  of  the  preservative  generally  affected  slightly  the  changes 
in  the  brain,  causing  a  tempo rar}^  rise  in  weight. 

As  to  the  rapidity  of  hardening  and  other  visible  changes  in  the 
brain,  the  differences  between  the  several  liquids  were  not  great.  A 
moderate  toughening  of  the  brain  was  in  every  one  of  the  preserva- 
tives observable  on  the  second  day,  and  a  good  hardening,  with  fresh 
aduft  specimens,  was  generally  reached  within  a  week.  In  the  salt- 
formalin  solution  the  brains  were,  at  least  for  a  time,  slightly  softer, 
in  the  alum-formalin  solution  slightly  more  resistant,  than  those  pre- 
served in  simple  solutions  of  formalin  of  the  same  strength.  A  higher 
percentage  of  formalin  was  favorable  to  a  more  rapid  and  perhaps  a 
slightly  greater  hardening.  On  the  whole,  should  one  be  given  speci- 
mens of  the  same  size,  but  each  hardened  in  a  different  solution  of 
those  here  dealt  with,  after  they  had  lain  a  few  months  in  the  liquid, 
it  would  be  quite  impossible  by  the  hardening  alone,  as  perceptible 
through  the  unaided  touch,  to  distinguish  any  of  the   preparations. 
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The  hardening  of  small  mammal  and  bird  brains  was  effected  much 
like  that  of  the  larger  specimens.  In  hardening  foetal  human  brains, 
the  best  results  were  obtained  by  the  aid  of  stronger  alum  solutions. 

The  color  of  the  brain  (except  so  far  as  it  may  be  due  to  hemoglobin, 
which  is  bleached)  was  affected  but  little  by  an}'  of  the  solutions  em- 
ployed. Sodium  chloride  produced  a  lighter  color  or  bleaching  of  the 
tissues;  alum  a  slightly  grayish  tinge  of  the  surface.  Alum  was  more 
effective  than  salt  in  showing  the  differentiation  of  the  gray  and 
white  matter. 

(2)  With  all  the  care  exercised,  the  ratio  of  change  in  any  given  series 
in  which  the  same  preservative  had  been  used  was  not  uniform.  A 
large  portion  of  the  irregularity  must  be  attributed  to  the  physical 
status,  and  some  probably  to  the  chemical  condition  of  the  organ. 
When  the  two  halves  of  any  brain  were  treated  in  the  same  preserva- 
tive, the  results  were  always  much  alike. 

The  physical  condition  of  the  brain  includes  its  size  and  the  quan- 
tity of  blood  or  other  liquids  it  ma}^  contain.  The  size  of  the  brain  has 
been  found  in  general  to  have  a  pronounced  influence  upon  the  weight 
and  volume  changes  in  the  organ.  The  larger  the  brain,  the  smaller 
the  per  gram  changes,  and  the  opposite.  While  there  are  individual 
exceptions,  the  cases  conforming  to  the  rule  (see  detail  tables)  are  too 
numerous  to  leave  any  doubt  on  this  point.  What  the  causes  of  this 
phenomenon  are  is  not  yet  clear,  though  presumably  the  larger  brains 
have  a  firmer  structure — that  is,  could  better  resist  absorption'' — and 
the  very  small  brains  are  of  necessity  preserved  in  relativel}'  much 
larger  quantities  of  fluid,  which  may  aid  solution.  It  is  possible  that 
it  is  mainly  if  not  entirely  the  size  which  accounts  for  the  differences 
between  the  changes  in  three  principal  series  of  brains — those  of  human 
beings,  of  manmials,  and  of  birds — but  this  needs  further  experimenta- 
tion before  a  final  decision  can  be  obtained. 

The  degree  of  brain  congestion  must  be  a  factor  affecting  the  brain 
changes,  but  not  enough  specimens  came  to  hand  to  throw  much  light 
on  this  point.  Theoretically,  a  congested  brain  ought  to  gain  less  and 
lose  more  than  a  normal  one,  in  any  preservative.  Higher  degrees  of 
congestion,  not  uncommon  in  human  specimens,  are  rare  in  other 
larger  mammals  and  are  practically-  never  met  with  in  the  smaller 
animals. 

Besides  the  differences  in  the  changes  of  various  brains  in  the  same 
preservative,  accountsible  for  by  marked  differences  in  the  physical 
characteristics  of  the  organ,  others  are  met  with  harder  to  explain. 
In  some  instances,  as  with  Zepu^s  ctmiculm^  Cathart€i<  aura^  and  a  few 
others  (see  detailed  lists),  there  is  a  suggestion  that  the  difference 

« In  a  number  of  instances  the  hemispheres  of  f*mall  brains,  preserved  in  weak  for- 
maHn  solution  (1  or  2  per  cent)  in  the  laboratory,  have  burst  through  the  great 
absorption. 
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may  be  that  of  species,  which  opens  a  large  field  of  inquiry.  But,  in 
other  instances,  members  of  the  same  species,  and  that  even  when 
collected  and  preserved  under  much  the  same  conditions,  show  pro- 
nounced differences,  and  these  can  hardly  be  accounted  for  on  other 
basis  than  chemical.  The  following  figures  show  two  such  instances, 
(1)  in  human  and  (2)  in  bear's  brains: 


A-bnln  of  a  full-blooded  neinxt  woman.    Received  Oct.  6. 1908.    Oriflrinal  weiflrht  1.066  grams. 

B-brmtn  of  a  mixed-blooded  (about  K  white,  K  neirro)  woman.  Received  Oct.  14. 1903.  Orisrinal  weight  1,106  grams. 

Fig.  1.— Curves  showing  differences  in  weight  changes  of  two  human  brains  in  6  per  cent 

formalin  solutions. 

The  principal  source  of  chemical  difference  between  brains  capa- 
ble of  affecting  their  behavior  in  preservatives  is,  undoubtedly, 
decomposition.  Concerning  individual  or  perhaps  even  racial  chem- 
ical differences  in  the  organ,  before  decomposition,  there  is  as  yet  no 


i» 

percent 


percent 


Fig.  2.— Curves  showing  differences  in  weight  changks  of  two  bear  brains  in  3  per  cent 

FORMALIN  solution. 

knowledge.     The  subject   presents  an  attractive  and  important  field 
for  investigation. 

The  behavior  of  the  brains  of  the  young  differs,  in  general,  from  that 
of  the  adults  in  the  various  solutions.  Most  of  the  young  show  a  greater 
initial  increase  in  weight  and  all  suffer  a  greater  eventual  loss  (see  tig.  3). 
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BRIEF  DETAILS  CONCERNING  THE  VARIOUS  PRESERVATIVES. 

THREE    PER   CENT   FORMALIN   SOLUTION. 

All  specimens  increased  in  weight,  mammal .  brains  more  than 
human;  brains  of  the  young,  human  and  mammal,  increased  more 
than  those  of  adults.  A  decrease  in  weight  in  all  classes  of  specimens 
set  in  within  the  first  month  and  continued  slowly  as  far  as  observed 
(two  years).  In  every  instance  the  weight  of  the  brain  at  the  end  of 
two  3^ears  was  still  greater  than  the  original. 


1  week,  1  month,  Sltit  day. 

1st  chanere  Sd  chancre 

of  solution.  of  Bolution. 

Cat.  No.  224803,  U.S.N.M.  Phoca  vUul,  3  per  cent  formalin. 

FlO.  4.— CUKVE  8HOWINO  CHANGES  IN  BRAIN  WWOHTS   IN  3  PER  CENT  FORMALIN  SOLUTION. 
FIVE   PER  CENT    FORMALIN   SOLUTION. 

All  specimens  rose  in  weight,  but  the  young,  at  least,  less  so  than 
in  the  3  per  cent  solution;  mammal  brains  augmented  more  than 
human;  some  of  the  brains  of  the  young  showed  a  greater  increase, 
some  a  little  less  than  the  average  of  the  corresponding  series  of 
adults.  A  decrease  in  weight  in  all  specimens  set  in  within  the  first 
month,  and  continued  slowly  for  at  least  eighteen  months.  At  the  end 
of  one  to  one  and  one-half  years  the  weight  of  the  adult  human  and 
mammal  brains  was  in  most  instances  still  above  the  original;  in  the 
case  of  the  young,  in  one  human  and  one  mammal  it  was  above,  in  one 
human  and  one  mammal  well  below,  the  original. 
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TEN  PER  CENT  AND  15  PER  CENT  FORMALIN  SOLrTIOXS. 

In  these  the  number  of  mammals  was  rather  small  and  all  were  of 
small  size,  which  had  an  effect  on  the  figures.  All  the  specimens 
increased  in  weight,  as  in  the  3  per  cent  and  5  per  cent  formalin  solu- 
tions, during  the  early  part  of  the  first  month,  and  slowly  and  con- 
tinuously declined  afterwards.  The  ultimate  weight  reached  was  in 
every  case,  and  particularly  in  the  15  per  cent  liquid,  lower  than  with 
the  weaker  solutions.  It  was  greater  in  the  birds  than  in  the  mammals. 
Experiments  on  the  larger  and  more  uniform  brains  of  sheep  showed 
plainly  a  progressively  less  initial  augmentation  and  lower  subsequent 
fall  in  weight  with  the  increase  in  strength  of  the  formalin  to  10  and 
16  per  cent. 

1,030  AND  1,035  sPECiPir  gravity  salt  solutions,  with  5  per  cent  formalin. 

These  two  solutions  acted  practically  alike;  the  1,030  sp.  gr.  liquid 
was  more  largely  used,  for  the  reason  that  fewer  brains  will  float  in  it 


90  per  cent. 


80  per  cent. 


70  per  cent. 

Mammals,  adult, Birds,  adult, 

Fig.  8.— Curves  showing  changes  in  brain  weights  in  1,030  specific  gravity  salt  formalix 

80LIT10N. 

Only  adult  mammal  and  bird  brains  were  preserved  in  the  solution,  no 
normal  human  or  3'oung  specimens  having  reached  the  laboratory 
while  it  was  being  employed.  A  large  majority  of  brains  in  both 
series  showed  at  the  end  of  the  tirst  week  a  decided  loss  in  weight, 
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and  this  graduall}'  progressed.  The  bird  bniin8  showed  greater  loss 
than  those  of  mammals.  On  the  whole  the  effects  of  the  solution 
resemble  those  of  the  alum-formalin  combinations. 

ONK-HALF   SATURATED   SOLUTION    OF    ALUM,    WITH    5    PER    CENT    FORMALIN. 

The  various  series  of  specimens  in  this  solution  behaved  in  the  same 
way  as  those  in  one-half  saturated  solution  of  alum  with  10  per  cent 


"I 


Mammals,  adult, Birds,  adult Mammals,  young,  —  .—.  —  .  —  . 

Fig.  9.— Curves  showing  changfs  in  brain  weights  in  one-half  saturated  solution  of  alum, 
with  5  per  cent  forma  un. 

formalin,  except  that  the  loss  was  throughout  slightly  less.  An 
inci-eased  amount  of  formalin  with  this  alum  solution  favored  some- 
what a  loss  of  weight  of  the  specimens. 
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ONE-HALF  SATURATED   SOLUTION   OP  ALUM,  AVITH    10   PER  CENT  FORMALIN. 

At  the  end  of  the  first  week  one  human  specimen  showed  a  small 
increase,  another  a  slight  diminution  in  weight;  among  the  mammals, 
two  adults  and  two  young  showed  a  very  slight  increase,  the  rest  of 
the  mammals  and  all  the  birds  a  decrease  in  the  original  weight. 
Apparently  there  was  an  initial  rise,  but  it  was  slight  and  of  short 


70 

Hunmn.  adult,  Mammals,  adult, 

Birds,  adult, Mammals,  young,  .  —  .—.—•  — 

Fig.  10.— Curves  showing  changes  in  brain  weights  in  one-half  saturated  solution  op  alum, 

with  10  per  cent  formalin. 

duration.  The  brains  of  adult  birds  lost  more  than  those  of  full-grown 
mammals,  and  these  lost  more  than  the  adult  human  brains.  Brains 
of  young  mammals  lost  more  than  tho.se  of  full-grown.  The  ultimate 
deficienc}'  in  weight  was  greater  than  in  any  of  the  simple  formalin 
solutions. 

ONE-THIRD   SATirRATKD   SOLUTION   OF   ALU.M,   WITH    5    PER   CENT   FORMALIN. 

This  preservative  influenced  the  weight  in  the  various  series  of 
specimens  much  as  did  the  one-half  saturated  alum  solutions,  only  the 
loss  of  weight  was  on  the  whole  still  slightly  smaller.  The  one  adult 
human  brain  preserved  in  this  liquid  showed  a  slight  initial  increase, 
but  in  the  mammal  and  bird  brains  there  was  at  the  end  of  a  week  in 
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most  cases  already  a  decided  loss.  The  brains  of  the  young,  both 
human  and  mammal,  with  one  exception,  lost  more  than  those  of  the 
adults.  The  brains  of  adult  mammals  and  birds  behaved  generally 
much  alike  in  this  solution. 
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?io.  11.— Curves  showimo  changes  in  brain  weights  in  one-third  saturated  soLmoN  of  alum 

WITH  5  per  cent  formalin. 

The  data  here  recorded  make  it  plain  that  no  single  formalin  brain 
preservative  meets  all  the  requirements,  even  for  macroscopical  pur- 
poses alone.  If  it  is  desired  to  preserve  specimens  of  a  mixed  (human 
and  comparative)  collection  near  their  actual  weight  and  volume,  two 
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or  three  solutions  of  different  concentration  for  brains  of  widely  differ- 
ent mass  would  seem  to  be  needed. 

Highly  diluted  (less  than  5  per  cent)  and  again  highly  concentrated 
(over  15  per  cent)  formalin  solutions,  and  large  additions  of  salts,  are 
disadvantageous  and  ought  not  to  be  employed. 

Addition  of  alum  to  the  formalin  solution  favors  the  process  of  hard- 
ening, and  is  to  be  recommended  in  preserving  brains  of  the  young, 
particularly  of  human  foetuses. 

Among  the  numerous  points  left  to  be  determined  are  the  effects  of 
additional  solutions,  the  influence  of  different  quantities  of  the  pre- 
servative, and  the  exact  daily  changes  during  the  first  month  at  least 
in  the  specimens.  Experiments  made  in  the  laboratory  during  the 
past  summer  with  fifteen  series  of  sheep  brains  and  reported  in  Part 
II,  will  throw  some  light  on  these  matters. 

The  changes  in  individual  brains  of  this  first  series  are  given  in  the 
following  tables: 
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PART  II. 

PHYSICAL   CHANGES    IN    SHEEP   BRAINS    COLLECTED   AND   PRE- 
SERVED  UNDER  SIMILAR  CONDITIONS   IN  VARIOUS   FORMALIN 
,    PREPARATIONS. 

The  first  part  of  this  paper  dealt  with  the  effects  of  formalin  pre- 
servatives on  the  weight  of  human,  other  mammal,  and  bird  brains, 
adult  as  well  as  young,  collected  under  various  conditions.  The  results 
in  any  solution,  although  more  or  less  characteristic  for  that  particu- 
lar liquid,  were  by  no  means  uniform.  It  was  found  that,  in  general, 
the  changes  in  the  large  brains  were  less  than  in  the  small  ones,  and 
those  in  the  adult  less  than  in  the  young.  Some  of  the  differences 
may  eventually  be  found  to  be  those  of  species  or  larger  subdivisions 
of  the  animal  kingdom;  but  beyond  all  this  there  was  seen  a  consider- 
able and  unaccountable  variation.  This  element  was  recognized  long 
before  the  first  experiments  were  completed.  It  rendered  desirable 
a  separate  series  of  observations  on  the  brains  of  some  fair-sized  animal, 
collected  equally  fresh,  extracted  and  subsequently  treated  in  the  same 
manner,  and  kept  in  proportionately  the  same  quantities  of  the  preserv- 
ative. Under  such  conditions  the  action  of  the  various  preservatives 
should  be  much  clearer  and  more  comparable,  and  the  differences  in 
the  changes  be  reduced  to  the  minimum;  if  noticeable  disagreements 
still  existed,  they  would  point  to  differences  in  the  structure  of  the 
brains  or  in  their  chemical  composition. 

It  became  possible  to  undertake  the  series  of  experiments  during 
the  early  part  of  the  summer  just  past.  An  arrangement  was  made 
with  one  of  the  city  butchers  to  deliver  every  morning  a  small  series 
of  heads  of  sheep  killed  the  night  preceding.  The  brains,  with  the 
help  of  the  laboratory  aid,  Mr.  Docekal,  were  extracted  in  as  short  a 
time  as  possible  and  in  the  same  manner  (see  Part  1),  then  weighed  and 
placed  in  a  proportioned  quantity  of  the  preservative.  Fifteen  series 
were  determined  upon  and  the  specimens  were  secured  in  a  little  over 
two  weeks,  during  quite  uniformly  warm  weather.  Every  series 
except  two,  which  were  smaller,  consisted  of  eleven  brains.  Ten  of 
the  specimens  were  placed  in  a  quantity  of  the  preserative  amount- 
ing to  3  c.  c.  for  each  gram  weight  of  the  specimen,  while  with  one 
the  quantity  to  the  gram  was  made  6  c.  c.  Of  the  brains  in  3  c.  c.  to 
the  gram  liquid,  one  of  about  average  dimension  was  weighed  every 
day  the  same  hour,  while  the  remaining  nine  and  also  the  eleventh 
specimen  were  weighed  at  the  end  of  seven  and  again  at  the  end  of 
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thirty  days.  Other  weighings,  as  indicated  in  the  detail  tables,  were 
taken  thereafter.  At  the  end  of  the  seventh  and  the  thirtieth  day  the 
solution  and  cotton  were  changed,  as  is  done  with  all  specimens  in  the 
museum  collection.  The  drainage  of  each  specimen  was  as  uniform 
Hs  practicable  by  the  method  outlined  in  the  first  part  of  this  paper. 
The  solutions  employed  were: 

1.  Three  per  cent  formalin. 

2.  Five  per  cent  formalin. 

3.  Ten  per  cent  formalin. 

4.  Fifteen  per  cent  formalin. 

5.  Saturated  solution  of  common  salt  with  5  per  cent  formalin. 

6.  1,030  sp.  gr.  common  salt  solution  with  5  per  cent  formalin. 

7.  1,016  sp.  gr.  common  salt  solution  with  5  per  cent  formalin. 

8.  Saturated  solution  of  alum  with  5  per  cent  formalin. 

9.  One-third  saturated  solution  of  alum  with  5  per  cent  formalin. 

10.  One-fifth  satumted  solution  of  alum  with  5  per  cent  formalin. 

11.  One-third  saturated  solution  of  alum  with  common  salt  up  to  sp. 
gr.  1,030,  with  10  per  cent  formalin. 

12.  Saturated  solution  of  alum  with  5  per  cent  formalin. 

13.  Eighty  parts  of  95  per  cent  alcohol  and  20  parts  of  5  per  cent 
formalin. 

14.  Sixty-five  parts  of  95  per  cent  alcohol  and  36  parts  of  3  per  cent 
formalin  (near  that  of  Parker  &  Floyd). 

15.  Sodium  acetate  130  grams,  sodium  chloride  110  grams,  formalin 
20  c.  c.,95  per  cent,  alcohol  460  c.  c,  water  540  c.  c.  (Stroud,  Wilder). 

The  results,  in  detail,  were  as  follows: 

THREK  PER  CENT  FORMALIN. 

End  of  first  week:  The  weight  of  brains  in  the  3  c.  c.  to  the  gram 
solution  had  risen  in  average  21  per  cent,  or  over  one-fifth  of  the 
original.  Variation:  From  118.65  per  cent  (specimen  of  102  grams 
original  weight)  to  123.9  per  cent  (specimen  of  102.5  grams) =5.37 
per  cent.  The  two  heaviest  brains  (117.5  and  110.5  grams)  gained, 
respectively,  20  and  18.55  per  cent  in  weight,  the  two  lightest  ones 
(94  and  93.2  grams)  20.2  and  22.1  per  cent.  The  brain  in  the  6  c.  c. 
to  the  gram  solution  (100.5  grams  original  weight)  increased  18.9 
per  cent,  less  than  any  other  except  one  of  the  heaviest  specimens, 
and  the  one  weighed  every  day,  which  may  have  been  affected  thereby. 

End  of  first  month:  Weight  of  five  of  the  nine  brains  in  the  3  c.  c. 
to  the  gram  solution  is  very  slightly  greater  (+0.08  to  +0.44  per 
cent);  of  three,  slightly  smaller  (—0.42  to  —1.15  per  cent),  and  of 
one,  equal.  Variation:  From  117.19  to  124.02  per  cent''=6.8  per  cent 
The  changes  were  not  quite  harmonious  with  those  of  the  first  week, 
or  proportionate  to  the  weight  of  the  specimens.     The  brain  in  the  6 
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c.  c.  to  the  gram  solution  lost  most  and  is  now  relatively  the  lightest 
of  the  whole  series,  excepting  the  one  weighed  every  day. 

The  brain  weighed  daily  showed  a  great  gain  during  the  first  day, 
reached  maximum  on  the  fifth,  and  began  to  decline  on  the  seventh; 
after  change  of  solution  it  rose  during  two  days,  and  then  again  began 
to  lose,  which  was  repeated  identically  after  the  one-month  change. 

FIVE  PER  CENT  FORMALIN. 

End  of  first  week:  Weight  of  brains  in  3  c.  c.  to  the  gram  solution 
had  risen  in  average  17.9  per  cent,  or  a  little  over  one-sixth  of  the 
original.  Variation:  From  116.12  (specimen  of  119.7  grams  original 
weight)  to  120  per  cent  (specimen  of  99  grams  original  weight) =3. 88 
per  cent.  The  two  heaviest  brains  (119.7  and  117  grams)  gained, 
respectively,  16.1  and  18.4  per  cent  in  weight,  the  two  lightest  ones 
(98.5  and  95.5  grams)  17.8  and  19.4  per  cent.  The  brain  in  the  6  c.  c. 
to  the  gram  solution  (100.5  grams  original  weight)  had  risen  18.9  per 
cent;  that  weighed  every  day  17.8  per  cent. 

End  of  first  month:  Only  one  specimen  showed  a  slight  gain  (-(-1.08 
per  cent),  while  in  eight  there  was  a  loss  (—0.36  to  —2.39  per  cent). 
Variation:  From  113.87  to  119.66  per  cent=5.79  per  cent.  The 
changes  were  not  quite  harmonious  with  those  of  the  first  week,  or 
proportionate  to  the  weight  of  the  specimen.  The  brain  in  the  6  c.  c. 
to  the  gram  solution  lost  2.09  per  cent,  that  weighed  daily  2.39  per 
cent  of  weight,  both  above  the  average. 

The  brain  weighed  daily  gained  much  on  the  first  day,  reached  a 
maximum  on  the  fourth  day,  declined  slowly  to  seventh,  rose  after 
change  of  solution  during  two  days,  fell  gradually  to  the  end  of  the 
first  month,  then,  after  a  change  of  solution,  rose  one  day  and  has  been 
slowly  losing  since. 

TEN  PER  CENT  FORMALIN. 

End  of  first  week:  Weight  of  brains  in  3  c.  c.  to  the  gram  solution 
had  risen  in  average  15  per  cent,  or  nearly  one-seventh  of  the  original. 
Variation:  From  112.84  (original  weight,  97.5  grams)  to  116.87 per  cent 
(original  weight,  80  grams)=4.08  per  cent.  The  two  heaviest  brains 
(112  and  110.5  grams)  gained,  respectively,  14.73  and  15.38  per  cent, 
the  two  lightest  (96.5  and  80  grams)  15.54  and  16.87  per  cent.  The 
brain  in  the  6  c.  c.  to  the  gram  solution  (125  grams  original  weight) 
gained  but  14  per  cent  of  weight,  that  weighed  daily  (102  grams  orig- 
inal weight)  16.17  per  cent. 

End  of  first  month:  The  weight  of  one  of  the  nine  specimens  in  3 
c.  c.  to  the  gram  solution  has  very  slightly  (-|-0.45per  cent)  increased, 
that  of  the  other  eight  slightly  to  moderately  (-^1.07  to  —3.29  per 
cent)  decreased.  Variation:  From  110.31  to  115.63  per  cent=5.32 
per  cent.     The  changes  did  not  quite  harmonize  with  those  of  the  firat 

uigitizea  oy  \.jkjkj\clk^ 


W.M61.         BRAINS  AND  BRAIN  PRESERrATIVI-JS-IIRDLICKA. 


281 


1 

F" 

5 
8 

f  ■       ■- 

4                                1 

- 

i 

^  ^ 

.r 

■• 

> 

f 

/■I 

I 

\' 

I     ■ 

■  1 

^ 

1 

/  -^ 

L 

.. 

ri 

r 

?2 

f       - 

l| 

' 

■ 

1  / 

/   ■ 

' 

- 

■ 

- 

3 

nJ 

tl. 

1' 
1 

-^ 

^t 


•o    s? 


3  ^ 


^        Ml 

a  H 

a-    >• 


Digitized  by  VjOOQIC 


282 


PROCEEDIXGS  OF  THE  NATIONAL  MUSEUM. 


a 

09       O 


5 

c 

X 


5  a 

d     S 


56     7, 


If 


2 


Digitized  by  VjOOQIC 


w>  i«i.       BRAINS  AND  BRAIN  PRESERVA TIVKS—HRDLI^KA.'  283 


week  nor  were  they  proportionate  to  the  weight  of  the  specimens. 
The  brain  in  the  6  c.  c.  to  the  gram  sohition  lost  1.05  per  cent  in 
weight,  that  weighed  daily  3.38  per  cent. 

Changes  in  the  brain  weighed  every  day :  Considerable  rise  the  first 
twenty-four  hours,  continuation  of  rise  until  the  sixth  day,  then  slow^ 
decline;  a  moderate  rise  of  two  days'  duration  after  the  first  and  of 
one  day  after  £he  second  change  of  solution. 

FIFTEEN  PER  CENT  FORMALIN. 

End  of  first  week:  Weight  of  specimens  in  3  c.  c.  to  the  gram  solution 
had  risen  in  average  nearly  13  per  cent,  or  one-eighth  of  the  original. 
Variation:  From  107.61  (original  weight,  98.5  grams)  to  116.48  per 
cent  (original  weight,  91  grams) =8. 87  per  cent.  The  two  heaviest 
brains  (119  and  111.8  grams)  gained,  respectively,  12.1  and  13.5  per 
cent,  the  two  lightest  ones  (94  and  91  grams)  11.7  and  16.4  per  cent. 
The  brain  in  the  6  c.  c.  to  the  gram  liquid  (original  weight,  97  grams) 
gained  but  9.08  per  cent,  less  than  any  of  the  above  with  one  excep- 
tion, that  weighed  daily  (original  weight,  105.5  grams)  gained  but  8.53 
per  cent. 

End  of  first  month:  Weight  of  all  the  nine  specimens  in  3  c.  c.  to 
the  gram  solution  has  diminished  (--0.88  to  2.31  per  cent).  Variation: 
From  105.58  to  115.38  per  cent=9.8  per  cent.  The  changes  are 
fairly  harmonious  with  those  of  the  first  week,  but  are  not  propor- 
tionate to  the  weight  of  the  specimens.  The  brnin  in  the  6  c.  c.  to  the 
gram  solution  lost  5.95  per  cent,  much  more  than  any  of  the  above, 
that  weighed  daily  3.49  percent,  also  more  than  any  of  those  in  similar 
quantity  of  solution  but  weighed  less  frequently. 

Changes  in  the  brain  weighed  daily:  A  modemte  rise  in  weight 
during  the  first  twenty-four  hours,  maximum  of  rise  on  fourth  day, 
then  slow,  continuing  loss;  one  day's  rise  after  each  change  of  solution. 

SATURATED  SOLUTION  OF  SODIUM  CHLORIDE,  WITH  5  PER  CENT 

FORMALIN. 

End  of  first  week:  Weight  of  brains  in  the  3  c.  c.  to  the  gram  solu- 
tion had  diminished  in  average  by  7  per  cent,  or  one-fourteenth  of  the 
original.  Variation:  From  90.33  (original  weight,  95.2  grams)  to 
95.19  per  cent  (original  weight,  104  grams)=4.86  per  cent.  The  two 
heaviest  brains  (107.7  and  105  grams)  lost,  respectively,  6.6  and  5.72 
per  cent;  the  two  lightest  (89.7  and  84.5  grams)  5.8  and  5.9  per  cent. 
The  specimen  in  the  6  c.  c.  to  the  gram  solution  (original  weight,  95.5 
grams)  lost  6.8  per  cent,  that  weighed  every  day  7.9  per  cent. 

End  of  first  month:  Weight  of  all  nine  brains  in  the  3  c.  c.  to  the 
gram  solution  decreased  (--3.15  to  5.23  per  cent).  Variation:  From 
86.61  to  91.82  per  cent =6. 2  per  cent.  The  decrease  was  quite  alike 
in  meet  of  the  nine  specimens  and  harmonized  somewhat  with  that  of 
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the  first  week,  but  was  not  proportionate  to  the  original  weight.  The 
brain  in  the  6  c.  c.  to  the  gram  solution  fell  to  90.05  per  cent  of  origi- 
nal weight;  after  which  it  diminished  until  it  became  relatively  the 
lightest  of  all;  that  weighed  every  day  was  damaged  and  discarded  at 
first  change. 

1,030  SPECIFIC  GRAVITY  SODIUM  CHLORIDE  SOLUTION  WITH  5  PER 

CENT  FORMALIN. 

End  of  first  week:  Two  of  the  nine  brains  in  the  3  c.  c.  to  the  gram 
solution  showed  a  alight  increase,  seven  a  slight  decrease,  in  weight. 
Variation:  From  9*3.86  (original  weight,  106  grams)  to  104.2  per  cent 
(original  weight,  107  grams)  =  10.34  per  cent.  The  two  heaviest  brains 
(112  and  107  grams)  gained,  respectively,  2.68  and  4.2  per  cent,  the  two 
lightest  (95  and  94  grams)  lost  1.68  and  3.73  per  cent  in  weight.  The 
brain  in  the  6  c.  c.  to  the  gram  solution  (original  weight,  105  grams) 
lost  5.72  per  cent,  more  than  any  of  the  above  but  one,  and  that 
.weighed  every  day  (original  weight,  103  grams),  lost  2.92  per  cent  in 
weight. 

End  of  first  month:  All  the  brains  in  the  3  c.  c.  to  the  gram  solu- 
tion lost  slightly  in  weight  after  the  end  of  the  first  week  (—1.3  to 
-3.72  per  cent),  but  two  are  still  slightly  heavier  than  originally. 
Variation:  From  92.45  to  102.33  per  cent=9.88  per  cent.  The  changes 
were  not  wholly  harmonious  with  those  during  the  first  week,  or  pro- 
portionate to  the  weight  of  the  specimens.  The  brain  in  the  6  c.  c.  to 
the  gram  solution  lost  more  than  any  but  two  of  the  above  (2.02  per 
cent)  and  is  now  relatively  the  lightest;  that  weighed  every  day  lost  3 
per  cent  and  is  now  also  among  the  relatively  lightest  specimens. 

Changes  in  the  brain  weighed  daily:  The  first  day  a  very  slight  loss 
of  weight,  which  continued  slowly  till  the  first  change  (the  first  day 
after  which  there  was  an  insignificant  gain)  and  then  up  to  the  one 
month  change  (which  produced  no  result).  After  the  thirty -fifth  day 
there  were  two  weeks  of  stability,  with  a  slight  loss  following. 

1,015  SPECIFIC  GRAVITY  SODIUM  CHLORIDE  SOLUTION  WITH  5  PER 

CENT  FORMALIN. 

End  of  first  week:  Weight  of  brains  in  3  c.  c.  to  the  gram  solution 
had  risen  in  average  a  little  less  than  2  per  cent,  or  a  little  less  than 
one-fiftieth  of  the  original.  Variation:  From  101.29  (original  weight, 
116  grams)  to  102.45  per  cent  (original  weight,  102  gi*ams)=1.2  per 
cent.  The  brain  in  6  c.  c.  to  the  gram  solution,  (123  grams  original 
weight)  rose  2.03  per  cent;  that  weighed  daily  (11.4  grams  original 
weight)  1.31  per  cent. 

End  of  first  month:  Weight  of  both  specimens  in  3  c.  c.  to  the  gram 
solution  has  diminished  (—1.43  per  cent  and  —1.7  per  cent).  Varia- 
tion =1.41  per  cent.     The  specimen  in  6  c.c.  to  the  gram  solution 
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(original  weight,  123  grams)  lost  2.39  per  cent  in  weight,  more  than 
either  of  the  above;  while  that  weighed  daily  (original  weight,  114 
grams)  lost  even  more,  or  exactly  3.03  per  cent. 

The  brain  weighed  daily  fell  very  slightly  in  weight  during  the  first 
day,  rose  slightly  during  the  next  two  days  (reaching  maxinQum  the 
third  day),  remained  stationary  the  fourth  day  and  then  began  to  lose. 
It  rose  the  first  dry  after  a  change  of  solution,  remained  one  day  sta- 
tionarj^  and  then  lost  slightly,  gained  again  a  little,  and  then  con- 
tinued to  lose  to  the  end  of  the  first  month.  No  rise  followed  the  one 
month  change,  the  specimen  remaining  stationary  in  weight  for  one 
day,  and  then  went  on  losing. 

SATURATED  SOLUTION  OF  ALUM  WITH  6  PER  CENT  FORMALIN. 

End  of  first  week:  Weight  of  brains  in  3  c.  c.  to  the  gram  solution  had 
fallen  in  average  nearly  23  per  cent,  or  nearly  one-fourth  of  the  original. 
Variation:  From  74.27  (original  weight  103  grams)  to  81.74  per  cent 
(original  weight  116  grams)  =7.47  per  cent.  The  two  heaviest  brains 
(115  and  109.7  grams)  lost,  respectively,  18.26  and  23.25  per  cent  in 
weight,  the  two  lightest  ones  (92  and  88  grams)  21.74  and  23.87  per 
cent.  The  brain  in  the  6  c.  c.  to  the  gram  solution  (original  weight 
125.2  grams),  the  largest  specimen  in  the  series,  lost  but  17.74  per 
cent,  hence  less  than  any  other;  that  weighed  every  day  (original 
weight  101  grams)  lost  25.75  per  cent,  which  is  more  than  any  of  the 
remaining  nine  in  same  solution. 

End  of  one  month:  All  of  the  brains  in  the  3  c.  c.  to  the  gram 
liquid  had  suffered  noticeably  further  loss,  and  that  from  4.86  to  9.04 
per  cent.  Variation:  From  64.08  to  74.45  per  cent  =10.37  per  cent 
The  changes  were  not  harmonious  with  those  of  the  first  week  nor 
proportionate  to  the  weight  of  the  specimens.  The  brain  in  the  6  c.  c. 
to  the  gram  solution,  though  large,  lost  considerable  (10.68  per  cent); 
and  that  weighed  every  day  became  relatively  lightest  but  one  of  all 
those  in  the  3  c.  c.  to  the  gram  solution. 

The  brain  weighed  every  day  showed  a  great  loss  during  the  first 
twenty-four  hours,  lost  slowly  and  steadily  for  eighteen  days,  remained 
nearly  stationary  during  next  thirty  days,  and  then  lost  slightly  again. 
The  day  after  each  change  of  solution  an  insignificant  rise  took  place. 

ONE-THIRD  SATURATED  SOLUTION  OF  ALUM  WITH  5  PER  CENT 

FORMALIN. 

End  of  first  week:  Four  of  the  nine  brains  in  the  3  c.  c.  to  the  gram 
solution  showed  a  very  slight  increase  (+0.42  to  +0.90  per  cent),  five 
a  slight  decrease  (—1.43  to  —2.59  per  cent).  Variation:  From  97.41 
(original  weight  116  grams)  to  100.9  per  cent  (original  weight  110 
grams)  =  3.49  per  cent.  The  two  heaviest  brains  (120  and  116.5  grains) 
showed,  respectively,  100.42  and  97.85  per  cent;  the  two  lightest  ones 
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(103  and  97  grams),  98.54  and  100.51  per  cent  of  their  origmal  weight. 
(There  is  no  relation  apparent  at  this  stage  between  the  changes  and 
weight  of  the  specimens,  but  ultimately  the  originally  heaviest  brain 
showed,  with  one  exception  onl}* ,  the  least  loss,  the  lightest  bmn  the 
greatest  loss.  The  specimen  in  the  6  c.  c.  to  the  gram  solution  (original 
weight  122  grams)  lost  2.05  per  cent,  with  two  slight  exceptions,  more 
than  any  of  the  above;  that  weighed  daily  (original  weight  108  grams) 
losing  4.17  per  cent,  or  more  than  any  other  specimen  in  the  whole 
serie^j. 

End  of  first  month:  The  weight  of  the  specimens  in  3  c.  c.  to  the 
gram  solution  had  diminished  from 4.15  to  11.27  per  cent  (the  heaviest 
brain  losing  least,  the  lightest  most).  Variation:  From  89.17  to  96.25 
per  cent  =7.08  per  cent.  The  changes  were  not  harmonious  with 
those  of  the  first  week  nor  proportionate  to  the  original  weight  of  the 
brains.  The  specimen  in  the  6  c.  c.  to  the  gram  solution  lost  5.44  per 
cent  more  than  the  majority  of  the  above,  that  weighed  daily  11.11 
per  cent  more  than  any  but  one  in  the  whole  series. 

Changes  in  the  brain  weighed  every  day:  A  slight  increase  in 
weight  the  first  twenty-four  hours,  followed  by  g^radual,  steady 
decrease,  apparently  not  affected  by  either  of  the  changes  of  solution. 

ONE^FIFTH  SATURATED  SOLUTION  OF  ALUM  WITH  5  PER  CENT 

FORMALIN. 

End  of  first  week:  Weight  of  one  of  the  nine  brains  in  the  3  c.  c.  to 
the  gram  solution  had  very  slightly  decreased,  of  one  it  was  the  same  as 
original,  and  it  had  slightly  increased  (0.43  to3.12percent)with  the  seven 
remaining.  Variation:  From  99.09  (original  weight  109.5  grams)  to 
103.12  per  cent  (original  weight  96  grams)  =4.03  per  cent.  The  two 
heaviest  brains  (116  and  115  grams)  had  gained  in  weight,  respectively, 
0.43  and  0.87  per  cent,  the  two  lightest  (99  and  96  grams)  3.03  and  3.12 
per  cent.  The  brain  in  the  6  c.  c.  to  the  gram  solution  (original  weight 
126  grams)  had  lost  1.59  per  cent,  or  more  than  any  of  the  above,  while 
that  weighed  daily  (original  weight  100.2  grams)  gained  1.99  per  cent. 

End  of  first  month:  All  of  the  nine  brains  of  the  first  group  had  lost 
in  weight  (7.35  to  12.83  percent).  Variation:  From  87.56  to  95.45 
per  cent  =7.89  per  cent.  The  changes,  while  not  differing  greatly, 
were  not  harmonious  with  those  of  the  first  week  nor  proportionate 
to  the  weight  of  the  specimens.  The  brain  in  the  6  c.  c.  to  the  gram 
solution  lost  in  weight  7.66  per  cent,  that  weighed  daily  9.76  per  cent, 
or  more  than  any  other  in  the  whole  series. 

Changes  in  the  brain  weighed  daily:  A  moderate  increase,  reaching 
nmximum  on  the  third  day,  and  then  a  slow  continuous  loss,  not 
affected  by  the  changes  of  solution. 
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ONE-THIRD  SATURATED  SOLUTION  OF  ALUM  WITH  SODIUM  CHLORIDE 
TO  1,030  SPECIFIC  GRAVITY.  AND  10  PER  CENT  FORMALIN. 

End  of  first  week:  The  brains  in  the  group  of  nine  in  the  3  c.c.  to 
the  gram  solution  all  lost  moderately  in  weight  (—2.99  to  —9.74  per 
cent).  Variation:  From  90.26  (original  weight  113  grams)  to  97.01 
per  cent  (original  weight  100.5  grams)  =6.75  per  cent.  The  two 
heaviest  brains  (115.2  and  113  grams)  lost  in  weight,  respectively,  7.99 
and  9.74  per  cent,  the  two  lightest  (100.5  and  95.5  grams)  2.99  and 
5.24  per  cent.  Ultimately,  however,  the  heaviest  brain  shows  the 
least  loss,  while  that  of  the  lightest  specimen  is  among  the  greatest 
losses.  The  specimen  in  the  6  c.  c.  to  the  gram  solution  (original 
weight  115.5  grams)  lost  6.06  per  cent;  that  weighed  daily,  however 
(original  weight  105  grams),  10.95  per  cent,  or  more  than  any  other 
in  the  series. 

End  of  the  first  month:  The  brains  in  the  3  c.  c.  to  the  grtMU  solution 
all  show  a  further  marked  loss  of  weight  (—6.6  to  —13.81  per  cent); 
the  heaviest  brain  had  lost  the  least,  the  lightest  the  most.  Variation: 
From  78.70  to  85.94  per  cent  =7.24  per  cent.  Changes  were  not  har- 
monious with  those  of  the  first  week,  and  were  more  in  a  reverse  than 
a  direct  proportion  to  the  original  weight  of  the  specimens.  The 
brain  in  the  6  c.  c.  to  the  gi'am  solution  lost  11.52  per  cent,  that  weighed 
daily  11.76  per  cent. 

Changes  in  the  brain  weighed  daily:  A  moderate  loss  the  first  and 
second  day  and  gradual  loss,  unaffected  by  the  changes  of  solution, 
thence  onward. 

ONE-THIRD  SATURATED  SOLUTION  OF  ALUM  WITH  SODIUM  CHLORIDE 
TO  1,030  SPECIFIC  GRAVITY,  AND  5  PER  CENT  FORMALIN. 

End  of  first  week:  Weight  of  brains  in  the  3  c.  c.  to  the  gram  solu- 
tion had  risen  slightlj^  (+0.44  to  +4.08  per  cent).  Variation:  From 
100.44  (original  weight  114  grams)  to  104.08  per  cent  (original  weight 
98  grams)  =3.64  per  cent.  The  two  heaviest  brains  (123  and  114 
grams)  had  gained,  respectively,  4.06  and  0.44  per  cent,  the  two  lightest 
(98  and  97.5  grams)  4.08  and  3.58  per  cent.  The  brain  in  the  6  c.  c.  to 
the  gram  solution  lost  1.66  per  cent,  that  weighed  daily  4.63  per  cent 

End  of  first  month:  Weight  of  all  brains  had  notably  diminished 
(—13.67  to  —21.12  per  cent  in  the  group  of  nine).  Variation:  From 
81.72  to  89.84  per  cent  =8.12  per  cent.  The  changes  were  not  pro- 
portionate to  the  weight  of  the  specimens.  The  brain  in  the  6  c.  c.  to 
the  gram  solution  lost  in  weight  10.13  per  cent,  less  than  any  of  the 
above,  and  that  weighed  daily  9.22  per  cent,  or  still  less  than  the  pre- 
ceding, which  compensated  with  both  specimens  for  the  loss  during 
the  first  week. 

Changes  in  the  brain  weighed  daily:  A  slow  loss  from  the  first  day 
onward,  accelerated  slightly  the  day  after  each  change  of  solution. 
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EIGHTY  PARTS  OF  95  PER  CENT  ALCOHOL  AND  20  PARTS  6  PER  CENT 
SOLUTION  OF  FORMALIN. 

(Alcohol,  80;  water,  19;  formalin,  1.) 

End  of  first  week:  All  the  brains  in  the  3  c.  c.  to  the  gram  solution 
had  lost  in  weight;  the  average  loss  was  11.5  per  cent,  or  one-ninth  of 
the  original.  Variation:  From  85.27  (original  weight  112  grams)  to 
91.45  per  cent  (original  weight  117  grams).  The  heaviest  brain  lost 
least.  The  specimen  in  the  6  c.  c.  to -the  gram  solution  (original 
weight  106  grams)  lost  more  than  any  of  the  above  (15.1  per  cent), 
that  weighed  daily  (original  weight  109  grams)  lost  11.47  per  cent. 

Elnd  of  one  month:  The  solution  was  not  changed  at  the  end  of  the 
first  week  nor  at  the  end  of  the  first  month,  except  with  the  specimen 
weighed  daily.  No  especial  difference  appeared  in  the  results.  All 
the  brains  in  the  3  c.  c.  to  the  gram  solution  lost  slightly  in  weight 
after  the  end  of  the  first  week  (—0.77  to  —2.09  per  cent).  Variation: 
From  83.48  to  89.31  per  cent  =5.83  per  cent.  The  changes  were  not 
harmonious  with  those  of  the  first  week  nor  proportionate  to  the 
weight  of  the  brains.  The  specimen  in  the  6  c.  c.  to  the  gram  solution 
lo?jt  1.66  per  cent,  that  weighed  daily  1.56  per  cent. 

Changes  in  the  brain  weighed  daily:  A  moderate  loss  in  weight 
occurred  during  each  of  the  first  five  days,  after  which  there  was  a 
slow,  continuous  loss  up  to  the  end  of  the  month  and  beyond.  Neither 
the  first  nor  the  second  change  of  solution  produced  any  effect. 

SIXTY-FIVE  PARTS  96  PER  CENT  ALCOHOL  AND  35  PARTS  3  PER  CENT 

FORMALIN. 

(Alcohol,  65;  water,  34;  formalin,  1.) 

End  of  first  week:  Weight  of  bi*ains  in  3  c.  c.  to  the  gram  solution 
had  fallen  in  average  nearly  4  per  cent.  The  lighter  brain  lost  some- 
what more  than  the  heavier  one.  The  specimen  in  the  6  c.  c.  to  the 
gram  solution  lost  much  more  than  either  of  the  above;  that  weighed 
daily  lost  slightly  more  than  either  of  the  other  two  in  similar  quantity 
of  the  preservative. 

End  of  first  month:  Weight  of  the  two  brains  in  3  c.  c.  to  the  gram 
solution  had  diminished  but  slightly,  that  of  the  specimen  in  6  c.  c. 
to  the  gram  solution  distinctly  more,  while  that  of  the  brain  weighed 
daily  was  equal. 

Changes  in  the  brain  weighed  daily:  The  first  day  a  slight  (1.56  per 
cent)  rise,  then  a  gradual  loss;  an  insignificant  rise  the  first  and  third 
days  after  the  first  change  of  solution,  then  stability,  with  slight  ups 
and  downs.  Mo  rise  or  fall  in  weight  after  the  one-month's  change  of 
the  preservative. 
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SODIUM  ACETATE  (FUSED),  130  GRAMS;  SODIUM  CHLORIDE,  110 
GRAMS;  FORMALIN,  20  C.  C;  95  PER  CENT,  ALCOHOL,  460  C.  C; 
WATER,  540  C.  C. 

(100  c  c  =  sodium  acetate,  13;  Bodium  chloride,  11 ;  alcohol,  46;  water,  54;  formalin,  2. ) 

End  of  first  week:  Weight  of  brains  in  the  3  c.  c.  to  the  gram  solu- 
tion had  diminished  in  average  by  14  per  cent,  or  one-seventh  of  the 
original.  Variation :  From  84. 54  (original  weight  103. 5  grams)  to  86. 89 
per  cent  (original  weight  103  grams)  =2.35  per  cent.  The  two  heavi- 
est brains  (118.2  and  115.2  grams)  lost  in  weight,  respectively,  13.28 
and  14.07  per  cent,  the  two  lightest  ones  (101  and  82  grams)  14.36  and 
14.64  per  cent.  The  specimen  in  the  6  c.  c.  to  the  gram  solution  (origi- 
nal weight  110  grams)  lost  15  per  cent,  that  weighed  every  day  (origi- 
nal weight  100.8  grams)  14.69  per  cent,  becoming  each  relatively 
lighter  than  any  but  one  of  the  above. 

End  of  first  month:  The  solution  had  been  changed,  both  at  the  end 
of  the  first  week  and  at  the  end  of  the  first  month,  only  with  the  speci- 
men weighed  daily,  without,  however,  any  material  difference  result- 
ing. Of  the  nine  brains  in  the  3  c.  c.  to  the  gram  solution  eight 
had,  since  the  end  of  the  fii'st  week,  slightly  increased  in  weight,  while 
in  one  the  weight  was  the  same.  The  gain  ranges  from  0.51  to  1.15 
per  cent  Variation:  From  85.51  to  87.38  per  cent  =1.87  per  cent. 
The  changes  were  quite  alike.  The  specimen  in  the  6  c.  c.  to  the  gram 
solution  gained  0.45  per  cent  in  T^eight,  that  weighed  daily  2  per  cent, 
or  more  than  any  other  in  the  whole  series. 

Changes  in  the  brain  weighed  daily:  A  pronounced  loss  during  the 
first  twenty-four  hours,  the  next  day  a  smaller  loss,  then  three  days  of 
stability,  and  then  a  slight  loss  again.  After  first  change  a  slight  rise 
during  the  first  twenty-four  hours  and  lasting  to  next  day,  then  a 
slight  loss  lasting  four  days  and  then  slow  rising.  No  marked  effect 
of  the  second  change  of  solution. 

SUMMARY. 

A  glance  at  the  foregoing  data  and  at  those  of  Pai:t  I  of  this  paper 
shows  that,  with  the  same  preservatives,  the  results  were  in  substance 
much  alike,  but  that  in  the  first  series  there  was  a  much  greater  vari- 
ation in  results. 

The  simple  formalin  solutions  all  show,  with  all  brains,  the  same 
type  of  effects,  consisting  of  a  sharp  initial  rise  in  the  weight  of  the 
specimens,  reaching  a  maximum  within  less  than  a  week,  with  a  sub- 
sequent gradual,  long-continued  loss.  The  rise,  very  clearly  shown 
hj  the  tests  on  sheep  brains,  is  related  in  an  inverse  ratio  to  the 
strength  of  the  formalin  in  the  solution.  The  proportion  of  loss  is 
much  alike  and  is  apparently  independent  of  the  formalin  percentage, 
which  makes  it  probable  that  it  consists  of  simple  solution  by  the 
water  of  the  preservatives. 
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The  addition  of  common  salt  to  formalin  solutions  acts  vei*y  much 
like  larger  proportions  of  formalin  alone.  The  initial  rise  is  shortened 
and  reduced;  in  stronger  concentrations  it  is  replaced  in  twenty-four 
hours  by  loss;  but  the  subsequent  loss  in  weight  proceeds  much  like 
that  in  simple  formalin  solutions.^ 

Additions  of  alum  to  formalin  solutions  cause,  though  the  specific 
gravities  of  the  resulting  liquids  are  less,  a  greater  loss  in  brain  weight 
than  the  liquids  with  similar  additions  of  common  salt.  The  weaker 
solutions  caused  a  smaller  initial  (one  week)  but  a  greater  subsequent 
loss  than  the  concentrated  one.^ 

The  mixtures  of  alum,  common  salt,  and  formalin  are  characterized 
by  the  great  loss  which  they  produce  in  the  weight  of  the  specimens 
after  the  first  week.  There  is  no  advantage  whatever  in  these  solu- 
tions. 

The  three  mixtures  of  alcohol  with  formalin  all  show  an  initial  loss 
in  the  weight  of  the  specimens,  but  subsequently  there  is  a  relatively 
great  stability.  Several  of  the  groups  (particularly  with  Stroud's 
liquid)  show  actually  a  little  gain  following  the  initial  loss.  As  the 
proportion  of  the  formalin  in  any  of  the  solutions  is  quite  insignificant 
(1  per  cent),  these  effects  must  be  referred  nearly  wholly  to  the  alco- 
hol and  water  in  the  solutions,  with  the  action  of  which,  so  far  as  our 
knowledge  goes,  they  agree.  ^ 

Individual  variation  was  present  with  all  the  liquids  used,  most  in 
the  15  per  cent  formalin  and  the  1,030  specific  gravity  common  salt 
solution  with  5  per  cent  formalin,  least  in  the  65  parts  of  alcohol  with 
35  parts  of  3  per  cent  formalin  (two  specimens  only)  and  in  the  sodium 
acetate-sodium-chloride-alcohol-formalin  mixture.  In  a  large  major- 
ity of  the  preservatives  the  variation  was  greater  at  the  end  of  the 
first  month  than  at  the  end  of  the  first  week;  after  that  it  still  increased 
with  some  solutions,  while  with  others  it  grew  less. 

The  most  potent  discernible  cause  of  this  individual  variation  was, 
as  in  the  cases  dealt  with  in  the  first  part  of  this  paper,  the  difference 
in  size  of  the  specimens.  Another  ascertainable  cause,  but  operative 
to  a  less  extent,  was  the  relative  quantity  of  the  preservatives.  Even 
with  the  sheep  brains  alone  the  large  ones  suffered  in  the  same  rela- 
tive quantity  of  preservative  less  change,  particularly  less  ultimate 
loss,  than  the  small  ones;  and  a  double  quantity  of  the  liquid,  even 
though  most  brains  chosen  for  the  experiment  were  large  ones,  resulted, 
in  the  majority  of  instances,  in  a  loss  of  weight  markedly  greater  tiian 
the  average  in  the  smaller  proportion  of  the  solution.  The  variations 
which  remain  unaccounted  for  are  of  obscure  and  probably  complex 

<^  A  greater  whiteness  of  the  specimens  was  again  noticeable, 
ft  All  the  specimens  showed  very  good  hardening.    The  diminution  in  size  in  those 
in  the  concentrated  solution  was  very  noticeable. 
cSee  Donaldson,  Jour.  Morphol.,  1894,  p.  149. 
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nature;  fortunately  they  are  not,  at  least  in  normal  animal  brains, 
very  serious. 

The  effect  of  daily  weighing  the  brain  was,  almost  generally,  greater 
than  the  average  loss  of  weight. 

The  changing  of  solution  after  one  week  and  one  month  had  in  a  few 
instances  no  appreciable  effect,  but  mostly  there  was  a  consequent  tem- 
porary (one  to  two  days)  rise  in  weight  which  acted  as  a  retarder  of 
the  continuing  loss. 

As  to  the  practical  results  of  these  experiments  on  the  value  of  various 
brain  preservatives  for  macroscopical  purposes,  it  is  plain  that  neither 
any  of  the  simple  formalin  solutions  nor  any  of  those  to  which  conmion 
salt  or  alum  had  been  added,  is  satisfactory.  The  changes  in  these 
liquids  are  considerable  and  their  continuation  prolonged,  while  there 
are  no  compensatory  advantages.  No  good  purpose  would  be  served 
by  using  any  of  these  mixtures,  with  one  possible  exception,  in  the 
future;  the  exception  concerns  the  addition  of  alum  to  the  solution 
used  for  brains  of  foetuses  or  the  very  young,  for  the  purposes  of 
increasing  the  hardening. 

On  the  other  hand,  the  results  obtained  with  the  alcohol  and  formalin 
mixtures  are  most  encouraging.  These  liquids  have  produced  but 
moderate  initial  changes  (much  of  which  can  be  done  awa}'^  with  by 
proper  modifications  of  the  solutions),  followed  by  the  all  important 
feature  of  subsequent  stability.  The  permanence  of  this  stability  has 
not  received  as  yet  a  sufficient  test  of  time,  but  Donaldson's  prolonged 
observations  with  other  alcohol  mixtures  render  it  highly  probable. 
The  brain  is  not  affected  perceptibly  by  the  necessary  changes  of  solu- 
tion. At  all  events,  it  is  with  this  class  of  preservatives  that  further 
expeiiments  are  most  justifiable. 

The  addition  of  the  salts  in  Stroud's  liquid  gives  no  superiority  over 
the  simple  alcohol-formalin  solutions.  The  greater  specific  gravity  of 
the  mixture  would  commend  it  on  account  of  the  slightly  greater  pre- 
vention of  deformation  in  the  specimens,  but  the  somewhat  greater 
initial  loss  in  weight  and  the  subsequent  continuous  gain  are  disad- 
vantageous. If  equally  good  results,  so  far  as  weight  and  size  of  the 
specimens  are  concerned,  can  be  obtained  with  simple  mixtures,  these 
should  be  preferred.  Conservation  of  the  form  of  a  specimen  in  any 
preservative  is  largely  a  matter  of  proper  care. 

As  a  result  of  the  data  obtained  by  the  experiments  reported  upon 
in  this  paper,  the  tentative  regulations  below  outlined  concerning  brain 
preservation  have  been  made  in  the  laboratory  of  physical  anthropol- 
ogy of  the  U.  S.  National  Museum.  They  can,  it  is  hoped,  be  pur- 
sued with  daily  and  longer  periodical  weighings  of  the  specimens,  and 
with  whatever  modifications  may  become  indicated  in  the  liquids,  until 
a  substantiated  and  as  simple  as  possible  method  of  brain  preservation 
has  been  determined.     It  would  be  very  desirable  if  a  concurrent 
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microscopical  investi^tion  could  be  made  in  some  other  laboratory, 
more  suited  for  that  purpose,  as  to  the  relative  value  of  the  various 
preservatives  for  the  purposes  of  histology  and  pathology. 

PRESENT  REGULATIONS  CX)NCERNING  BRAIN  PRESERVATION  IN  THE 
LABORATORY  OF  PHYSICAL  ANTHROPOLOGY,  UNITED  STATES 
NATIONAL  MUSEUM. 

Remove  the  brain  as  fresh  as  possible  and  with  the  least  injury, 
without  the  dura;  weigh  at  once;  measure  the  proper  solution  into  a  jar 
of  suitable  size;  place  sufficient  absorbent  cotton  on  the  bottom  to  pro- 
tect the  specimen  from  deformation  by  pressure;  in  larger  specimens 
introduce  a  little  cotton  between  the  cerebrum  and  cerebellum,  and 
lay  the  brain  in,  base  downward.  If  necessary,  support  the  hemi- 
spheres in  proper  position  by  additional  cotton;  close  jar  as  nearly 
air-tight  as  possible  and  place  on  a  shelf  out  of  direct  light  of  the  sun; 
weigh,  after  the  regular  drainage,  on  the  eighth  day  and  change  solu- 
tion. Weigh  again  on  the  thirty-first  day,  at  the  end  of  three  months 
after  reception,  and  every  three  months  (as  long  as  the  expeidments 
last). 

Solutions  and  proportion*. 


'iis>'h'br''-»"»"»- 


Brains  up  to  50  grams  in  weight. . 
Brains  61  to  150  grams  in  weight . 
Brains  151  to  300  grams  in  weight . 
Brains  301  to  900  grams  in  weight 
Brains  above  900  grams  in  weight 


ParU, 


Quantity  of  liquid:  All  specimens  above  30  grams  in  weight,  use 
4  c.  c.  to  the  gram;  brains  15-29  grams,  use  6  c.  c.  to  the  gram;  brains 
less  than  15  grams  use  75  c.  c.  per  each  specimen." 

For  brains  of  foetuses  and  the  very  young  use  one-half  saturated 
solution  of  alum  in  place  of  water  and  10  per  cent  formalin.  Where 
there  is  danger  of  an  injury  to  the  brain  during  weighing,  on  account 
of  its  softness,  weigh  it  indirectly;  approximate  the  quantity  of 
the  solution  to  the  calculated  weight  of  the  brain;  weigh  jar  and  all 
before  and  after  introduction  of  the  specimen,  and  subtract,  bringing 
afterwards  the  liquid  to  exact  proportion. 

a  Larger  quantity  of  liquid  made  necessary  by  the  size  of  the  smallest  convenient  jar. 
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ABSTRACT. 


Preaervative. 


3  per  cent  formal  in 

5  per  cent  formalin 

10  per  cent  formalin 

15  per  cent  formal  in 

Suurated  solution  of  common  salt  with 

%  per  cent  formalin 

LWgp.  gr.  common  salt  solution  with  5 

per  cent  formalin 

InSsp.  gT.  common  salt  solution  with  5 

per  cent  formalin 

.%tareted  solution  of  alum  with  6  per 

cent  formalin 

One-third  saturated   solution  of  alum 

with  5  per   cent  formalin 

One-fifth  saturated  solution  of  alum  with 

5  per  cen  t  f ormali  n 

One-ttiird  saturated  solution  of  alum 

with  common  salt  to  1,030  sp.  gr.  and  10 

per  cent  formal  In 

One-third  saturated  solution  of  alum 

with  common  salt  to  1.030  sp.  gj.  and  5 

per  cent  formalin 

n  parts  of  alcohol  and  20  parts  of  5  per 

cent  formalin 

65  parts  of  alcohol  and  35  parts  of  8  per 

cent  formalin 

Sodium  acetate,  sodium  chloride,  forma- 
lin, and  alcohol  solution 


3  c.  c.  per  gram  (weight  at  periods  indicated  below). 


BZ 

55 


Average 
percent 

of 

original 

weight  at 

the  end 

of  1  week. 


121.4 
117.9 
115.0 
112.8 

92.9 

97.9 

101.9 
77.2 
99.4 

101.2 

92.1  I 

102.4  I 
88.5  I 
96.3  I 
86.9  I 


I  Average 
Per    IP«r^^nt 

Jifni   I  original 
varia-  L,^i"u* «« 


the  end  of 
1  month. 

5.4 
3.9 
4.0 

8.9 

121.3 
116.0 
113.1 
111.0 

4.9 

89.3 

10.3 

96.9 

(1.2) 

100.3 

7.5 

71.5 

a.5 

93.2 

4.0 

92.1 

6.7 

81.1 

3.6 

85.6 

6.2 

86.9 

(1.1) 

95.8 

2.3 

86.5 

I  Average 

per  cent 

of 

varia-  I  ofj^nal 

ttmf    weight  at 

{the  end  of 

J2  months. 


Per 
cent 


6.8  I 
6.8  I 
5.8  I 

9.8  I 

6.2 


(1.4) 
10.4 
7.1 
7.9 

7.2 


118.2 
112.8 
110.3 
106.6 

86.8 

93.6 

95.9 

71.0 

88.0 

85.2 

71.2 


Per 
cent 
varia- 
tion. 


5.7 
6.3 
4.0 
10.5 

6.5 
10.8 
(1.8) 

3.7 
10.1 

6.6 

11.4 


8.1 

76.3  1 

8.9 

5.8 

87.0  , 

7.1 

(1.2) 

96.0  , 

(1.7) 

1.9 

86.4  ' 

1.9 

Preservative. 


6  c.  c.  per  gram  (weight  at 
periods  indicated  below) . 


3  c. 


c.  per  gram  (weighed 
every  day). 


^1 


Per  cent  of  original  ;  © 
weight  at  the  end  I 

of-  !_§ 


1  week  I      ^  .  I      2  ^  !  i 


Per  cent  of  original 
weight  at  the  end 
of— 


3  pa  cen  t  f  ormali  n 

i  per  cent  formalin 

10 per  cent  formalin 

1&  per  cent  formalin 

wonted  solution  of  common  salt  with 
Her  cent  formalin 

Imip,  gr.  common  salt  solution  with  6 
per  cent  formalin 

inSsp.  gr.  common  salt  solution  with  5 
per  cent  formalin 

Sttaiated  solution  of  alum  with  5  per 
cent  formalin 

One-third  saturated  solution  of  alum 
with  5  per  cent  formalin 

One-fifth  saturated  solution  of  alum  with 

^  per  cent  formalin 

One-third  saturated  solution  of  alum 
with  common  salt  to  1,080  sp.  gr.  and  10 
per  cent  formalin 

One-third  saturated  solution  of  alum 
with  common  salt  to  1,080  Bp.  gr.  and  6 
per  cent  formalin 

tt  parts  of  alcohol  and  20  parts  of  5  per 
cen  t  formalin 

66partoof  alcohol  and  85  parts  of  8  per 
cent  formalin 

Sodium  acetate,  sodium  chloride,  forma- 
lin, and  alcohol  solution 


118.9 
118.9 
114.0 
109.1 

98.2 

94.3 

102.0 

82.3 

97.9 

98.4 


98.3 
S4.9  I 
90.2  I 
85.0 


116.9  113.9 
116.4  '  111.4 
112.8  I    108.4 


102.6 
90.0 
92.4 
99.6 
73.6 
92.6 
90.9 

83.1 

88.4 
83.5 
87.9 
85.4 


96.9 
81.7 
89.0 
95.1 
71.5 
88.9 
84.1 

74.0 

84.2 
82.0 

88.4 
85.4 


1  week. 

117.6 
117.8 
116.2 
108.5 

92.1 

97.1 

101.8 
74.2 
95.8 

102.0 

89.0 

96.4 
88.5 
96.3 
85.8 


month,  months 

115.2  113.2 

115.0  112.2 

112.2  '      110.3 

104.7  I        99.5 


94.2    I 
98.26  I 
70.3 
85.2 
92.3 

78.6 

86.6 
87.1 
95.3 
87.3 


91.2 
93.4 
69.3 
79.2 
81.3 

73.3 

81.0 
83.0 
95.3 
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CHANGES  IN  INDIVIDUAi,  SHEEP  BRAINS. 

PreservcUire:  S  per  cent  formalin  {S  c.  c.  per  gram). 

[Condition  of  bnUn:  Medium.] 


Weight  of  1 

Per  cent 
of  change 

Additional  weighings. 

brain    i  Weight  of 

Per  cent 

Weight  of 

Percent 

between 

Date  of 

immedi- 

brain 

of 

brain 

of 

the  end  of 

Per  cent 

B 

autopsy. 

ately 
after  ex- 

after 1 
week. 

original 
weight. 

after  1 
month. 

°w« 

first  and 
end 

Date. 

Weight 
of  brain. 

of 
original 

traction. 

of  fourth 

weiht 

y< 

week. 

1905. 

Oram$. 

Oranu. 

Granu. 

1005. 

Grams. 

2... 

June   6 

110.5 

131.0 

118.55 

129.5 

117.19 

-1.15 

.^.•:So.^ 

127.0 

114. 9S 

8... 

....do... 

96.0 

119.2 

121.63 

119.3 

121.94 

+  .08 

116.0 

118.36 

4.  . 

....do... 

102.0  ; 

126.0 

128.53 

126.5 

124.02 

4-  .39 

....do... 

128.0 

120.59 

6... 

i....do... 

100.2  ' 

119.5 

119.26 

119.0 

118.76 

-  .42 

....do... 

115.5 

115.26 

6... 

....do... 

117.5 

141.0 

120.00 

141.5 

120.42 

+  .35 

....do... 

138.6 

117.87 

7... 

....do... 

94.0 

113.0 

120.21 

113.5 

120.74 

+  .44 

....do... 

110.6 

117.55 

8... 

....do... 

93.2 

118.8 

122.13 

114.0 

122.32 

+  .17 

....do... 

110.0 

118.02 

9... 

i....do... 

102.5 

127.0 

128.92 

126.0 

122.92 

-  .78 

....do... 

128.6 

120. 4S 

10  « 

....do... 

100.5 

119.5 

118.90 

117.5 

118.00 

-1.67 

....do... 

1U.6 

113.93 

11.. 

|....ao... 

95.5 

118.0 

123.56 

118.0 

123.56 

....do... 

115.0 

120.42 

a  At  6  c.  c.  per  gram. 
[Brain  weighed  daily.    Received  June  7, 1905.    Original  weight.  102  grams.] 


Change  in 

Caiangcin 

Per  cent 

percentage 

Percent 

percentage 

At  the  end  of 

Absolute 

of 

of  original 

At  the  end  of 

Absolute 

of 

of  original 

day.            , 

weight. 

original 

weight 

day. 

weight. 

original 
weight. 

weight 

t 

1 

weight. 

from  day    ; 
to  day. 

from  day 
today. 

Gravu. 

Gramt. 

First 

114.5 

112.25 

-j-12.25 

Twenty-ninth . . . 

118.0 

115.68 

±  0.00 

Second 

118.5 

116.17 

+  3.92 

Thirtieth" 

117.5 

115.19 

-    .49 

Third 

120.0 

117.64 

+  1.47   ■  Thirty-first 

120.0 

117.64 

+  2.46 

Fourth 

120.5 

118.13 

4-    .49     Thirty-second... 

120.5 

118. 18 

+    .49 

Fifth 

120.5 

118.13 

4:    .00  I  Thirty-third 

120.0 

117.64 

-    .49 

Sixth 

120.0 

117.64 

-    .49  ,  Thirty-fourth.... 

119.5 

117. 16 

-    .49 

Seventha 

120.0 

117.64 

+    .00     Thirty-fifth 

119.5 

117. 16 

±    .00 

Eighth 

123.2 

120.59 

4-  2.95  1   Thirty-sixth 

+    .97     Thirty-seventh.. 

119.5 

117. 16 

±    .00 

Ninth 

124.0 

121.56 

119.0 

116. 67 

-    .48 

Tenth 

124.0 

121.56 

±    .00     Thirty-eighth... 

118.5 

116.17 

-    .50 

Twelfth 

123.0 

120.58 

-    .98     Thirty-ninth.... 

119.0 

116.67 

+    .50 

Thirteenth 

122.5 

120.09 

-    .49     Fortieth 

118.0 

115.68 

-    .99 

Fourteenth 

122.0 

119.61 

-    .48     Forty-first 

118.0 

115.68 

±    .00 

Fifteenth 

121.5 

119.11 

—    .50     Forty-second 

117.5 

116.19 

-    .49 

Sixteenth 

121.5 

119. 11 

±    .00     Forty -third 

117.5 

115.19 

4-     .00 

Seventeenth  .... 

121.0 

118. 62 

-    .49  1   Forty-fourth 

U7.0 

114.70 

-    .49 

Eighteenth 

120.5 

118.13 

-    .49  I   Forty-fifth 

116.5 

114.21 

-    .49 

Nineteenth 

120.5 

118. 13 

±    .00      Forty -sixth 

116.6 

114.21 

±    .00 

Twentieth 

120.0 

117.64 

—    .  49     Forty-seventh . . . 

116.5 

114.21 

±    .00 

Twenty-first  .... 

119.5 

117.15 

-    .49     Forty-eighth.... 

116.0 

113.72 

-    .49 

Twenty-second  . 

118.5 

116. 17 

-    .98      Forty-ninth 

116.5 

114.21 

+    .49 

Twentv-third  . . . 

119.0 
119.0 

116.67 
116. 67 

-f    .50 
±    .00 

Fiftieth 

116.0 
116.0 

118.72 
118.72 

-    .49 

Twenty-fourth.. 

Fiftv-first 

±    .00 

Twenty-fifth.... 

118.5 

116. 17 

-  .50     Fifty-eighth 

-  .49   1  Sixty-fifth 

115.6 

118.28 

-    .49 

Twenty-sixth... 

118.0 

115.68 

113.5 

111.22 

-2.01 

Twenty -seventh 

118.0 

115.68 

db    .00  1  Seventy-second.. 

112.6 

110.29 

-    .98 

Twenty-eighth . . 

118.0 

115.68 

±    .00 

ii 

a  Change  of  solution. 
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PreaenxUive:  5  per  cent  formalin  (3  c,  c,  per  gram), 
[Condition  of  biHin:  Medium.] 


Weight  of 
brain 
Date  of  I  immedi- 
ately 
after  ex- 
traction. 


J    aatopey. 

a  • 

3 


I     I 

Weight  of.  Per  cent.  Weight  of 
brain    '      of  brain 


after  1 
week. 


12.. 
13.. 
U.. 
16.. 
17.. 
18.. 
19.. 
».. 
21.. 
22a 


1905.  I 
Jane  6  I 
June  7  , 
....do... 
....do... 

do  .--i 

do ... 

....do...' 
....do... 
....do...; 


Oram«. 
117.0 
114.0 
101.6 
98.5 
99.5 
99.0 
95.5 
99.0 
119.7 
100.5 


Oramt. 
138.5 
133.5 
118.5 
116.0 
117.0 
118.8 
114.0 
116.8 
139.0 
119.5 


original 
weight. 


after  1 
mouth. 


I 

118.37  I 
117.10  , 
116.63  I 
117.76  I 
117.58 
120.00 
119.37 
117.98  1 
116. 12 
118.90 


Orams. 
140.0 
130.8 
116.7 
113.7 
114.2 
116.6 
112.0 
114.0 
137.8 
117.0 


Percent  , 

of  change  i 

Percent  between  I 

of      'the  end  of  i 

original 

weight. 


119.66 
114.73 
113.87 
115.43 
114.77 
117. 78 
117.28 
115.15 
115. 12 
116.42 


nrst  ana  i 

end      1 

Date. 

of  fourth  1 

week. 

1905. 

+1.08  1 

Aug.    6 

-2.02  ' 

M^o'. 

-2.36 

-1.98 

....do.. 

-2.39 

....do.. 

-1.85 

....do.. 

-1.75 

....do.. 

-2.89 

....do.. 

-  .86 

....do- 

-2.09 

....do.. 

Additional  weighings. 


'  Percent 
Weight        of 
of  bruin,  original 
weight. 


Qranu. 
135.5 
1'26.0 
112.5 
111.0 
111.5 
113.5 
109.0 
111.0  I 
134.5 
112.0 


115.81 
110.53 
110.72 
112.09 
112.  Ot. 
114.65 
114. 13 
112. 12 
112.37 
111.44 


a  At  6  c.  c.  per  gram. 
[Brain  weighed  daily.    Received  June  6, 1905.    Original  weight,  106.5  grams.] 


Change  in 

Change  in 

Per  cent 

percentage 

Per  cent 

percentage 

At  the  end  of 

Absolute , 

of 

of  original 

At  the  end  of 

Absolute 

of 

of  original 

day. 

weight.  1 

original 
weight. 

weight 

day. 

weight. 

original 
weight. 

weight 

from  day 

from  day 

today. 

-     ~    - 

to  day. 

Grama,  i 

Orams. 

First 

119.0  1 

111.78 

-Ml.  73 

Twenty-ninth... 

122.9 

115. 40 

+0.38 

Second 

128.0 

115.49 

+  3.76 

ThirUetha 

122.5 

115.02 

-  .38 

Third 

125.2 

117.55 

+  2.06 

Thirty-first 

123.5 

115.96 

+  .94 

Fourth 

126.5 

118.77 

+  1.22 

Thirty-second . . . 

123.0 

115.49 

-  .47 

Fifth 

1-26.0 

118.31 

-    .46  „  Thirty-third 

122.0 

114.65 

-  .94 

Sixth 

125.0 

117.37 

-    .94 

Thirty-fourth.... 

121.5 

114.08 

-  .47 

Seventha 

125.5 

117.84 

+    .47 

Thirty-fifth 

121.5 

114.08 

±  .00 

Eighth 

126.5 
126.5 
125.5 
126.0 

118.77 
118.77 
117.84 
118.31 

+    .93 
±    .00 
-    .93 
+    .47 

Thirty-Hixth 

Thirty -seventh.. 
Thirty-eighth... 
Thirty-ninth  .... 

121.5 
121.5 
121.5 
121.0 

114.08 
114.08 
114.08 
113.61 

db  .00 

Ninth 

±  .00 

Tenth 

±  .OCT 

Eleventh 

-  .47 

Thirteenth 

125.0 

117.37 

-    .94 

Fortieth 

121.5 

114.08 

+  .47 

Fourteenth 

125.5 

117.84 

+    .47 

Forty-first 

121.0 

113. 61 

-  .47 

Fifteenth 

125.0 

117.37 

-    .47 

Forty-second 

120.5 

113.14 

-  .47 

Sixteenth 

124.8 

117. 18 

-    .19 

Forty-third 

120.0 

112.67 

-  .47 

Seventeenth  — 

124.5 

116.90 

-     .28 

Forty-fourth 

120.0 

112.67 

±  .00 

Eighteenth 

124.5 

116.90 

-h     .00 

Forty-fifth 

120.0 

112.67 

±  .00 

Nineteenth 

125.2 

117.56 

+     .66 

Forty-sixth 

120.0 

112.67 

±  .00 

Twentieth 

125.0 

117.37 

-    .19 

Forty-Heventh... 

120.0 

112.67 

±  .00 

Twenty-flrBt .... 

128.5 

115.96 

-  1.41 

Forty-eighth 

120.5 

113.14 

+  .47 

Twenty-second  . 

123.5 

115.96 

±     .00 

Forty-ninth 

120.0 

112.67 

-  .47 

Twenty-third... 
Twenty- fourth.. 

128  8 

116.24 

+    .28 

Fiftieth 

120.0 

112.67 

±  .00 

123.0 

115.49 

-     .75 

Fifty-first 

119.5 

112.21 

-  .46 

Twenty-fifth.... 

128.0 

115.49 

4:    .00     Fifty-eighth 

-h    .00  1  Sixty-fifth 

119.5 

112.21 

±  .00 

Twenty-sixth . . . 

123.0 

115.49 

119.0 

111.73 

-  .48 

Twenty-seventh 

122.5 

115.02 

-    .47  ,  Seventy-second.. 

117.0 

109.86 

-1.87 

Twenty-eighth  . 

122.6 

115.02 

±     .00 

1 

a  Change  of  solution. 
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PHOCEEDINdS  OF  rilE  NATIONAL  MViSEUM.  vol.  xxx. 

Preservative:  10  per  cent  formalin  {Sec,  per  gram). 
[Condition  of  brain:  Medium.] 


I                 I  I                 '               I  Per  cent 

!                  Weight  of  I                                                 of  change 

i  brain     Weight  of  Percent  Weight  of  Percent    between 

Date  of  ,  immedi-  brain           of      t  brain     I       of       the  end  of 

autopRy. '    ately  after  1      original  after  1     original    first  and 

after  ex-  week.    ,  weight,  t  month,    weight.        end      i 

I                  traction.  i                ,                                  of  fourth  i 

1                 I  I                 1                    week.    ' 


Additional  weighingH. 


Date. 


Weight 
of  brain. 


24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
80.. 
81.. 
82.. 
831 


1905.  ' 
June  7 
...do... 
...do... 
...do... 
June  8 
...do... 
...do... 
...do... 
...do... 
...do.. 


I 


Grams. 
110.5  i 
97.0 
97.6 
97.0 
96.5 
112.0 
102.0 
110.5 
80.0 
126.0 


Grams.  ' 
127.5 
109.5 
110.0 
112.2 
111.5 

128.5  , 
117.5 
128.5 

98.5  i 

142.6  I 


I 


115.38  I 

112.88  . 

112.  A4  I 

115.67  I 

115.54 

114.73 

115.19 

116.29 

116.87 

114.00 


Grams. 
125.5  i 
107.0 
110.5 
108.5 
109.6 
126.5  ' 
114.5  I 
127.0 
92.5 
141.0 


113.57 
110.31 
113. 3:{ 
111.85 
113.47 
112.95 
112.25 
114.93 
116.63 
112.80 


1905. 
Aue.    7 

do... 

....do... 
....do... 

...^  I do... 

-1.17  I. ...do... 

-  1.07  I do... 

-1.06  I. ...do... 


1.56 
2. -28 
i  .45 
-3.29 
1.79 
-1.56 
-2.55  I 


Grams. 
1-23.0 
105.0 
108.0 
106.5 
106.0 
123.0 
111.5 
124.0 
89.0 
135. 5 


Per  rent 

of 
original 
weight. 


111.31 
108.25 
110.77 
109.79 
109.84 
109.  K2 
109.31 
112.21 
111. '26 
108.40 


«At6c.  c.  per  gram. 


[Brain  weighed  dally.    Received  June  8, 19a5.    Original  weight,  102  grams.] 


At  the  end  of 
day. 

Absolute 
weight. 

Per  cent 

of 
original 
weight. 

Change  in 
percentage 
of  original 

weight 
from  day 

to  day. 

+11.27 
+  2.46 

+  1.96 
±     .00 
H     .49 
+     .00 
--     .49 
+  1.28 
+     .68 

-  .49 

-  .78 
-     .19 

-  .50 

-  .98 
4      .00 
±     .00 
A      .00 

-  .-w 

-  .50 
i     .00 

-  .49 

-  .49 

-  .49 
+     .69 

-  .69 
±     .00 

-  .19 

At  the  end  of 
day. 

Absolute 
weight. 

Grams. 
114.7 
114.5 
116.0 
116.0 
116.0 
115.5 
116.0 
115.5 
116.6 
115.0 
115.0 
114.6 
114.0 
114.0 
113.6 
113.5 
113.0 
113.5 
113.0 
113.0 
113.0 
112.5 
113.0 
112.5 
111.0 
109.5 

Per  cent 

of 
original 
weight. 

112. 47 
112.25 
113.72 
113.72 
118.72 
113.23 
113. 72 
113.23 
113.23 
112. 74 
112.74 
112.26 
111.76 
111.76 
111.27 
111.27 
110.78 
111.27 
110.78 
110. 78 
110. 78 
110.29 
110.78 
110.29 
108.82 
107.36 

Change  in 
percentage 
of  original 

weight 
from  day 

to  day. 

First 

Grams. 
113.5 
116.0 
118.0 
118.0 
118.5 
119.0 
118.5 
119.8 
120.5 
120.0 
119.2 
119.0 
118.5 
117.5 
117.6 
117.5 
117.5 
117.0 
116. 5 
116.5 
116.0 
115. 5 
115.0 
116.7 
115.0 
116.0 
114.8 

111.27 
113.72 
115.6X 
115.68 
116.17 
116.67 
116.17 
117.45 
118. 13 
117.64 
116.86 
116. 67 
116.17 
115. 19 
115. 19 
115. 19 
115. 19 
114.71 
114.21 
114.21 
113. 72 
113.23 
112.74 
113.43 
112.74 
112.74 
112.65 

Twenty-ninth... 

Thirtieth  a 

Thirty-first 

Thirty -.second... 

Thirty-third 

Thirty-fourth.... 

Thirty-fifth 

j  Thirty-sixth 

Thirty-seventh.. 

Thirty-eighth  . . . 

Thirty-ninth.... 
1  Fortieth 

-0.08 

Second 

-  .22 

Third 

+  1.47 

Fourth 

-»-  .00 

Fifth 

-^  .00 

Sixth 

—  .49 

Seventha 

Eighth.  ..     . 

+  .49 
-  .49 

Ninth 

±  .00 

Tenth 

-  .49 

Twelfth 

->-  .00 

Thirteenth 

-  .49 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 

Nineteenth 

Twentieth 

Twenty-first  .... 
Twenty-second  . 
Twenty-third... 
Twenty-fourth.. 
Twenty-fifth 

1  Forty-first 

Forty-second 

Forty-third 

Forty-fourth 

,  Forty-fifth 

Forty-sixth 

Forty-seventh... 

Forty-eighth 

Fortv-ninth 

Fiftieth 

-  .49 
+  .00 

-  .49 

:*:    .00 

-  .49 
+  .49 

-  .49 

±  .00 

4-    .00 

-  .49 

Fifty-first 

Sixtieth 

+  .49 
-  .49 

Twenty-sixth... 
Twenty-seventh 
Twenty-eighth.. 

Sixty-seventh  ... 
Seventy-fourth . . 

-1.47 
-1.47 

a  Change  of  solution. 
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Preservative:  15  per  cerd  formalin  (S  c,  c.  per  gram). 
[Ck>nditlon  of  brain:  Medium.] 


Percent 

Additional  weighings. 

Weight  of 

of  change 

brain 

Weight  of 

Per  cent,  Weight  of  1  Per  cent 

between 

Date  of 

immedi- 

brain 

of 

brain 

Of 

the  end  of 

Per  cent 

i 

autopsy. 

ately 
after  ex- 

after 1 
weelc. 

original 
weight. 

after  1 
month. 

original 
weight. 

tirstand 
end 

Date. 

Weight 
of  brain. 

of 
original 
weight. 

:: 

traction. 

of  fourth 

)r. 

week. 

1905. 

QrafM. 

QrafM. 

Oram*. 

1906. 

OratM. 

84.. 

June    8 

107.0 

121.0 

118.08 

118.2 

110.47 

-2.81 

.*"!o.*. 

114.0 

106.54 

».. 

....do... 

111.0 

126.0 

113.61 

123.5 

111.26 

-1.98 

120.0 

108.11 

%.J 

....do... 

91,0 

106.0 

116.48 

105.0 

115.38 

-  .94 

....do... 

101.0 

110.99 

r..( 

....do... 

94.0 

105.0 

111.70 

103.5 

110. 11 

-1.43 

....do... 

100.0 

106.38 

»..i 

....do... 

106.0 

122.0 

115.09 

120.4 

113.58 

-1.31 

....do... 

117.0 

110.88 

».. 

....do... 

111.8 

129.2 

115.66 

1*27.0 

113.59 

-1.70 

....do... 

122.5 

109.57 

«.. 

....do... 

119.0 

133.4 

112. 10 

130.5 

109.66 

-2.17 

....do... 

126.5 

106.80 

c. 

Jane    9 

103.0 

113.5 

110.19 

112.5 

109.22 

-  .88 

.^"§i.». 

103.5 

100.48 

c 

....do... 

98.6 

106.0 

107.61 

104.0 

105.58 

-1.88 

99.5 

101.01 

44a 

....do... 

97.0 

106.8 

109.08 

99.6 

102.58 

-6.95 

...-do... 

94.0 

96.91 

a  At  6  e.  c.  per  gram. 
IBrain  weighed  daily.    Received  June  9, 1905.    Original  weight,  106.6  grams.] 


1  Change  in    [ 

Change  in 

Per  cent 

percentage  i 

Per  cent 

percentage 

At  the  end  of 

Absolute 

of 

of  original        At  the  end  of 

Absolute 

of 

of  original 

day. 

weight. 

original 
weight. 

weight                 day. 
1    from  day    ' 

weight. 

original 
weight. 

weight 

from  day 

- 

to  day. 

today. 

Grams. 

Grams. 

f\m 

112.0 

106.16 

+6.16 

Twenty-ninth... 

111.0 

106.21 

±0.00 

Sfecond 

114.0 
115.0 

108.06 
109.00 

+1.89 
+  .95 

Thirtieth  a 

Thirtv-first 

110.5 
111.6 

104.74 
105.68 

—  .47 

Third 

+    94 

Fourth 

116.0 

109.96 

+  .95  1  Thirty -second... 

111.0 

106.21 

-  .47 

Rfih 

114.6 

108.63 

-1.42   1  Thirty-third 

+  .66  1  Thirty-fourth.... 

111.5 

106.68 

+  .47 

Sixth 

115.2 

109.19 

111.2 

106.40 

-  .28 

Seventh" 

114.5 

108.63 

-  .66  1  Thirty-fifth 

110.6 

104.74 

-  .66 

Eighth 

115.5 
114.5 
115.0 

109.48 
108.53 
109.00 

+  .95 
-  .95 
+  .47 

Thirty-sixth 

Thirty -seventh . . 
Thirty-eighth  ... 

110.5 
110.5 
110.0 

104.74 
104.74 
104.26 

±  .00 

Tenth 

±    00 

Eleventh 

-  .48 

Twelfth 

114.6 

108.63 

-  .47 

Thirty-ninth  .... 

109.5 

103.79 

-  .47 

Thirteenth 

114.0 
114.0 

108.06 
108.06 

•    -  .48 
+  .00 

Fortieth 

109.5 
109.0 

103.79 
103.31 

+  .00 

Fourteenth 

Forty-first 

-  .48 

Fifteenth 

113.6 

107.58 

-  .47 

Forty-^cond 

108.0 

102.37 

-  .94 

SUteenth 

113.7 

107.77 

+  .19 

Forty-third 

107.6 

101.90 

-  .47 

Seventeenth .... 

113.5 

107.58 

-  .19 

Forty-fourth  .... 

107.6 

101.90 

±  .00 

Elfhteenth 

113.0 

107.11 

-  .47 

Forty-fifth 

107.5 

101.90 

±  .00 

Nineteenth 

112.0 

106.16 

-  .96 

Forty -sixth 

106.5 

100.95 

-  .95 

Twentieth 

113.0 

107.11 

+  .95 

Forty -seventh... 

107.0 

101.42 

+  .47 

Twenty-first .... 

112.6 

106.68 

-  .48 

Forty-eighth  .... 

106.5 

100. 95 

-  .47 

Twenty-second  . 

111.5 

105.68 

-  .95 

Forty-ninth 

106.5 

100.96 

4-    .00 

Twenty-third . . . 

112.0 
111.2 

106.16 
ia5. 40 

+  .48 
-  .76 

Fiftieth  

106.0 
106.0 

100.47 
100.47 

-  .48 

Twenty-fourth.. 

Fifty-first 

±  .00 

Twenty-fifth..,. 

111.5 

105.68 

+  .28 

Fifty-ninth 

106.0 

99. 52 

-  .96 

Twenty-idxth... 

111.6 

105.68 

±  .00 

Sixty-sixth 

IM.O 

98.68 

-  .94 

Twenty-seventh 

111.0 

105.21 

-  .47 

Seventy-third  ... 

103.6 

98.10 

-  .48 

Twenty-eighth.. 

111.0 

106.21 

±  .00 

a  Change  of  solution. 
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PreservcUv^:  Saturated  solution  of  salty  with  S  per  cent  formalin  {S  c.  c.  per  gram). 
[Condition  of  brain:  Medium.] 


Percent 

Additional  weighings. 

Weight  of 

of  change 

brain 

Weight  of 

Percent 

Weight  Of 

Per  cent 

between 

Date  of 

immedi- 

brain 

of 

brain 

of 

the  end  of 

Percent 

a 

autopsy. 

ately 

after  1 

original 
weight. 

after  1 

original 
weight. 

finttand 

Date. 

Weight        of 

after  ex- 

weelc. 

month. 

end 

of  brain.,  original 

traction. 

of  fourth 

weight. 

55 

week. 

1906. 

Orams. 

Grams. 

Oramt. 

1905. 

Orams. 

66.. 

June    9 

95.2 

86.0 

90.33 

81.6 

85.61 

-6.23 

.^^o.'. 

80.5 

84.56 

67.. 

....do... 

105.0 

99.0 

94.28 

96.5 

90.96 

-3.54 

92.5          88.09 

68.. 

....do... 

107.7 

100.6 

93.31 

96.6 

89.78 

-3.98 

....do... 

95.0          88.21 

59.. 

....do... 

103.0 

94.2 

91.45 

90.5 

87.86 

-8.93 

....do... 

89.5           86.89 

60.. 

....do... 

102.0 

93.6 

91.66 

89.5 

87.74 

-4.28 

....do... 

88.5           86.76 

61.. 

June  10 

102.5 

93.6 

91.22 

90.0 

87.80 

-3.74 

Auj.  10 

84.5 

82.44 

62.. 

....do... 

104.0 

99.0 

96.19 

95.5 

91.82 

-3.54 

92.5 

88.94 

64.. 

...-do... 

89.7 

84.6 

94.20 

81.6 

90.86 

-3.56 

....do... 

78.6 

87.61 

65.. 

.-..do... 

84.6 

79.6 

94.08 

77.0 

91.12 

-3.15 

....do... 

74.0 

87.57 

66a 

....do... 

95.5 

89.0 

93.19 

86.0 

90.05 

-8.37 

....do... 

78.0 

81.67 

a  At  6  c.  c.  per  gram. 
[Brain  weighed  dally.    Received  June  10, 1906.    Original  weight,  101  grams.] 


J5 


Date  weighed. 


63..  June  11. 1905 

I  June  12, 1905 

June  18, 1905 

I  June  14, 1905 


Absolute 
weight. 


Orams. 
95.6 
96.0 
94.6 
93.5 


Per  cen^ 

of 
original 
weight. 


94.55 
94.06 
93.56 
92.57 


63. 


Date  weighed. 


Absolute 
;  weight. 


June  15, 1906. 
June  16, 1905. 
June  17, 1905. 


Per  cent 

of 
ori^nal 
weight. 


Orams. 
98.2 
93.5 
93.0 


92-27 
92.57 
92.08 
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Preservative:  IfiSO  sp.  gr.  salt  solution^  unlh  5  per  cent  formalin. 
[Ck>ndltion  of  brain:  Medium.] 


' 

Weight  of 

Percent 
of  change 

Additional  weighings. 

1 

brain 

Weight  of 

Per  cent  Weight  of  i  Percent 

between 

^  1  Dale  of 

immedi- 

brain 

of 

brain 

of 

the  end  of 

Percent 

1  '  autopsy. 

6 

ately 

after  1 

original 
weight. 

after  1 

original 
weight. 

first  and 

Date. 

Weight 

of 

after  ex- 
traction. 

week. 

month. 

end 
of  fourth 

of  brain. 

original 
weight. 

z  , 

week. 

1906. 

Oranu. 

Grams. 

OratM. 

1906. 

GravM. 

1».  June  13 

112.0 

116.0 

102.68 

113.5 

101.84 

-1.30 

.^o''.. 

lll.O 

99.11 

Ml do... 

101.0 

97.5 

96.58 

96.0 

96.06 

-1.54 

98.5 

92.57 

M2 do... 

107.0 

111.6 

104.20 

109.6 

102.88 

-1.79 

....do... 

107.6 

100.47 

HB do... 

97.0 

98.0 

96.87 

91.5 

94.83 

-1.61 

....do... 

89.0 

91.75 

Wt do... 

94.0 

90.6 

96.27 

89.0 

94.68 

-1.66 

....do... 

88.0 

93.62 

m do... 

106.0 

99.6 

98.86 

98.0 

92.45 

-1.51 

....do... 

96.5 

91.  (M 

W do... 

106.6 

101.6 

96.21 

99.6 

94.31 

-1.97 

....do... 

96.0 

91.00 

1« do... 

96.0 

98.5 

98.42 

91.0 

96.79 

-2.67 

....do... 

88.5 

98.16 

M» do... 

97.0 

94.0 

96.91 

90.6 

93.29 

-8.72 

....do... 

87.0 

89.99 

UWi....dO... 

1 

106.0 

99.0 

94.28 

97.0 

92.38 

-2.02 

....do... 

93.6 

89.06 

a  At  6  c.  c.  per  gram. 
[Brain  weighed  daily.    Received  June  18, 1906.    Original  weight,  103  grams.] 


Change  in 

Per  cent 

percentage 

Per  cent 

percentage 

At  the  end  of 

Absolute 

of 

of  original 

At  the  end  of 

Absolute 

of 

of  original 

day. 

weight. 

original 
weight. 

weight 

from  day 

today. 

day. 

weight. 

original 
weight. 

weight 

from  day 

today. 

Gramt. 

GratM. 

Pirn 

102.6 
101.6 
101.6 
100.0 
100.0 
100.0 

99.61 
96.64 
96.54 
97.08 
97.08 
97.08 

-0.49 
-  .97 
±  .00 
-1.46 
±  .00 
±  .00 

Twenty-eighth . . 
Twenty-ninth... 

Thirtietha 

Thlrty-flrst 

Thirty -second  . . . 
Thirty-third 

96.5 
96.5 
96.5 
96.3 
96.0 
96.5 

96.69 
98.69 
93.69 
93.49 
93.20 
98.69 

-0.97 

Second 

±  .00 

Third 

-^-  .00 

Fourth 

-  .20 

Sixth 

-  .29 

Seventha 

+  .49 

Eighth 

100.20 

97.28 

-H  .20 

Thirty-fourth.... 

95.0 

92.23 

-  .46 

Kinth 

100.0 
100.5 
99.6 

97.08 
97.67 
96.60 

-  .20 
+  .49 

-  .97 

Thirty-fifth 

Thirty-sixth 

Thirty-seventh.. 

95.5 
96.0 
95.6 

92.72 
92.28 
92.72 

+  .49 

Tenth 

-  .49 

Eleventh 

+  .49 

TwelfUi 

99.6 
99.0 

96.60 
96.11 

±  .00 
-  .49 

Thirty-eighth  . . . 
Thirty-ninth  .... 

95.5 
96.0 

92.72 
92.28 

-^  .00 

Thirteenth 

-  .49 

Fourteenth .' 

99.6 
98.>6 

96.60 
96.68 

1:J? 

ForUeth 

95.6 
95.0 

92.72 
92.23 

->f  .49 

FUteenth 

Forty-first 

-  .49 

Sxteenth 

96.0 

96.14 

-  .49 

Forty-second 

95.5 

92.72 

+  .49 

Serenteenth.... 

97.6 

94.66 

-  .48 

Forty-third 

96.6 

92.72 

±  .00 

Hfhteenth 

97.6 

94.66 

±  .00 

Forty-fourth 

95.0 

92.23 

-  .49 

Jneteenth 

97.6 

94.66 

±  .00 

Forty-fifth 

95.0 

92.23 

±  .00 

TwenUeth 

97.6 

94.66 

±  .00 

Forty-sixth 

96.0 

92.28 

±  .00 

Twenty-flrBt 

96.0 

96.14 

-f  .48 

Forty-seventh... 

94.5 

91.75 

-  .48 

Twenty-second  . 

96.0 

96.14 

±  .00 

Forty-eighth  .... 

94.5 

91.75 

±  .00 

Jwenty-third... 

97.6 

^    94.66 

-  .48 

Forty-ninth 

94.5 

91.75 

±  .00 

Twenty-fourth.. 

97.6 
98.0 

94.66 
95.14 

±  .00 

+  .48 

Fiftieth 

95.0 
94.6 

92.23 
91.75 

+  .48 

Twenty-fifth.... 

Fifty-first 

-  .48 

Twenty-sixth... 

97.6 

94.66 

-  .48 

Sixty-first 

94.0 

91.24 

-  .51 

Twenty-seventh 

97.6 

94.66 

±  .00 

Sixty-elghth 

92.5 

89.81 

-1.43 

a  Change  of  solution. 
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PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


Preservatioe:  1^015  sp.  gr,  salt  soltUion  with  5 per  cenl  formalin  (S  c,  c.  per  gram), 
[Condition  of  brain:  Medium.] 


Date  of 
autopsy. 

Vt^Alfrht  f\t 

Per  cent 

of 
original 
weight. 

Percent 

between 
the end  of 
first  and 

end 

of  fourth 

week. 

Additional  weighings. 

brain  Weightof'Per  cent 
immedl-      brain          of 

ately  after  1  original 
after  ex- 1  week,  weight, 
traction. 

Weight  of 
brain 
after  1 
month. 

1                 Per  cent 
n-t^     '  Weight         of 
^*^-     of  brain,  original 
weight. 

131. 
132. 
134a 

1905.        Grams.  \   Grams. 
June  16          102.0          104.5 
....do...         116.0          117.6 
....do...         123.0          125.5 

102.46 
101.29 
102.03 

Grams. 
103.0 
115.5 
122.6 

100.96 
99.57 
99.60 

-1.48 
-1.70 
-2.39 

i                ' 

1905.     i  Grams. 

Aug.  16          98.5           96.67 

...7do...l      110.5           95.26 

....do...       U7.0           95.12 

a  At  6  c.  c.  per  gram. 
[Brahi  weighed  dally.    Received  June  16,  1905.    Original  weight,  114  grams.] 


Change  in 

Change  in 

Per  cent 

percentage 

Per  cent 

percentage 

At  the  end  of 

Absolute 

of 

of  original 

At  the  end  of 

Absolute 

of 

of  original 

day. 

weight. 

original 
weight. 

weight 

day. 

weight. 

original 
weight. 

weight 

from  day 

from  day 



today. 

to  day. 

Grams. 

Grams. 

First 

118.5 

99.66 

—0.44 

Twenty-eighth . . 
Twenty-ninth . . . 
Thirtietha 

112.5 

98.68 

-t-0.43 

Third 

115.6 

101.31 

-1-1.75 

112.0 

98.26 

-  .43 

Fourth 

116.0 

101.75 

+  .44 

112.0 

98.26 

±  .00 

Fifth 

116.0 

101  75 

±  .00 

Thirty-first 

112.0 

98.26 

±  .00 

Sixth 

116.5 

101.31 

-  .44  ' 

Thirty-second . . . 

111.6 

97.81 

-  .44 

Seventha  

116.5 

101.31 

±  .00 

Thirty-third 

111.5 

97.81 

±  .00 

Eighth 

116.0 

101.76 

-H     44 

.  Thirty-fourth.... 
Thirty-fifth 

111.0 

97.87 

—  .44 

Ninth 

116.0 

101.75 

±  .00 

110.6 

96.98 

-  .44 

Tenth 

116.5 

101.31 

-  .44 

Thirty-sixth 

110.6 

96.93 

i  .00 

Eleventh  

116.6 

102.19 

\-  .88 

Thirty-seventh . . 

110.5 

96.98 

+  .00 

Twelfth 

115.6 

101. 31 

-  .as 

Thirty-eighth  ... 

110.5 

%.93 

A   .00 

Thirteenth 

114.8 

100.70 

-  .61 

Thirty-ninth  .... 

110.5 

96.93 

-^  .00 

Fourteenth 

114.5 
114.5 

100.44 
100. 44 

-  .26  1 
.-fc  .00  1 

Fortieth 

110.0 
109.5 

96.49 
96.06 

-  .44 

Fifteenth 

Forty-first 

-  .44 

Sixteenth 

114.0 

100.00 

-     44 

Forty-second  — 

109.5 

96.06 

±  .00 

Seventeenth  — 

114.0 

100.00 

±  .00 

Forty- third 

109.0 

96.61 

-  .44 

Eighteenth 

114.0 

100.00 

+   .00 

Forty-fourth  .... 

•     1(».5 

as.  17 

-  .44 

Nineteenth 

113.8 

99.82 

-  .18  i 

Forty-fifth 

108.0 

94.73 

-  .44 

Twentieth 

in.  5 

99.56 

-  .26 

Forty-sixth 

108.0 

94.73 

-f   .00 

Twenty-first  .... 

113.5 

99.56 

-b   .00  1 

Forty-seventh... 

108.5 

96.17 

+  .44 

Twenty-second  . 

113.5 

99.56 

^  .00  , 

Forty-eighth  .... 

108.0 

94.73 

-  .44 

Twenty-third . . . 

113.  n 

99.56 

±  .00  I 

Forty-ninth 

108.0 

94.73 

±  .00 

Twenty-fourth.. 

113.0 

99.12 

-  .44 

Fiftieth 

108.0 

94.78 

±  .00 

Twenty -fifth.... 

113  U 

99.12 

>.  .00 

b^fty-first 

107.6 

94.29 

-  .44 

Twenty-sixth . . . 

112. 5 

98.68 

-  .44  1 

Sixty-first 

106.5 

98.42 

-  .87 

Twenty -seventh 

112.0 

98.25 

-  .43 

Sixty-eighth 

106.0 

92.98 

-  .44 

a  Change  of  solution. 
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Pte^ervative:  Saturated  solution  of  alum,  with  5  per  cerU/orincUin  {3  c,  c.  per  gram). 
[Condition  of  brain:  Medium.] 


Per  cent 

Additional  weighings. 

Weight  of 

of  change 

brain 

Weight  of 

Per  cent 

Weight  of 

Per  cent 

between 

Date  of 

immedi- 

brain 

of 

brain 

of 

the  end  of 

Percent 

^ 

autopey. 

ately 

after  1 

original 
weight. 

after  1 

original 
weight. 

first  and 

Date. 

Weight 

of 

after  ex- 

week. 

month. 

end 

of  brain. 

original 
weight. 

c 

traction. 

of  fourth 

5f5 

Grams. 

,    week. 

1905. 

Qrams. 

QratM. 

1906. 

Qrarm. 

45.. 

June    9 

109.5 

84.5 

77.17 

79.5 

72.60 

-  5.92 

.:^."So.'. 

78.0 

71.28 

46. . 

.-..do... 

103.0 

76.5 

74.27 

72.5 

70.39 

-  6.28 

71.0 

68.93 

C. 

....do... 

102.5 

78.0 

76.09 

78.0 

71.22 

-  6.41 

....do... 

71.5 

69.75 

fr.. 

....do... 

92.0 

72.0 

78.26 

68.5 

74.45 

-  4.86 

....do... 

66.0 

71.74 

iO.. 

....do... 

100.6 

78.0 

77.61 

73.0 

72.63 

-  6.41 

....do... 

71.6 

71.14 

51.. 

....do... 

100.8 

77.0 

76.38 

72.5 

71.92 

-  5.84 

....do... 

71.6 

70.93 

•i.. 

...-do... 

109.7 

84.2 

76.76 

79.3 

72.29 

-  5.82 

....do... 

78.5 

71.66 

55.. 

....do... 

88.0 

67.0 

76.13 

63.6 

72.16 

-  5.22 

....do... 

63.0 

71.59 

'^.. 

....do... 

115.0 

94.0 

81.74 

85.5 

74.35 

-  9.04 

....do... 

83.5 

72.61 

K^i 

....do... 

126.2 

103.0 

82.26 

92.0 

73.48 

-10.68 

....ao... 

89.5 

71.48 

a  At  6  c.  c.  per  gram. 
[Brain  weighed  daily.    Received  June  9, 1906.    Original  weight,  101  grams.] 


Change  in 

Per  cent 

percentage 

Per  cent 

percentage 

At  the  end  of 

Absolute 

of 

of  original 

At  the  end  of 

Absolute 

of 

of  original 

day. 

weight 

«?! 

weight 

day. 

weight. 

original 
weight. 

weight 

from  day 

from  day 

today. 

to  day. 

QravM. 

QraiM. 

Fim 

87.0 

86.14 

-13.86 

Twenty-ninth... 

71.5 

70.79 

±0.00 

Second 

83.5 
81.0 

82.67 
80.19 

-  3.47 

-  2.48 

Thirtieth  a 

Thirty-flrst 

71.0 
71.5 

70.29 
70.79 

—  .60 

Third 

-h  .60 

Poorth 

79.3 
78.0 
76.5 
75.0 

78.61 
77.22 
75.74 
74.25 

-  1.68 

-  1.29 

-  1.48 

-  1.49 

Thirty-second... 

Thirty-third 

Thirty-fourth  ... 
Thirty -fifth 

71.0 
71.6 
71.6 
71.5 

70.29 
70.79 
70.79 
70.79 

-  .60 

PUth 

-f  .50 

Sixth 

±  .00 

ScTentho 

±  .00 

Eighth 

75.5 

74.75 

-f-     .60 

Thirty-sixth 

71.0 

70.29 

-  .60 

Tenth 

73.5 

72.77 

-  1.98 

Thirty-seventh . . 

71.5 

70.79 

-h  .50 

Heventh 

73.5 

72.77 

.00 

Thirty-eighth  ... 

71.6 

70.79 

±  .00 

Twelfth! 

73.0 
72.8 
73.0 

72.27 
72.08 
72.27 

-     .60 

Thirty-ninth 

71.3 
71.0 
71.0 

70.69 
70.29 
70.29 

-  .20 

Thirteenth 

-    .19 

Fortieth 

-  .30 

Fourteenth 

-f    .19 

Forty -first 

±  .00 

Plfteenth 

72.5 

71.78 

-    .49 

Forty -second 

71.5 

70.79 

+  .60 

axteenth 

73.0 

72.27 

-»-     .49 

Forty-third 

71.0 

70.29 

-  .50 

Setenieenth 

72.5 

71.78 

-     .49 

Forty-fourth 

71.0 

70.29 

±  .00 

Bghieenth 

73.0 

72.!?7 

-H     .49 

Fr— — -    

71.0 

70.29 

±  .00 

Stoeteenth 

72.0 

71.28 

-     .99 

F« 

71.0 

70.29 

±  .00 

Twentieth 

71.6 

70.79 

-    .49 

F<                  th... 

71.6 

70.79 

+  .60 

Jwenty.flrst.... 

71.5 

70.79 

db     .00 

F<                  1.... 

71.0 

70.29 

-  .60 

Twenty-second  . 

71.6 

70.79 

±     .00 

Vi 

71.0 

70.29 

±  .00 

Twenty-third . . . 

71.7 

70.99 

-f-     .20 

Fi                  

71.0 

70.29 

±  .00 

Twenty-fourth.. 

71.6 

70.79 

-     .20 

Fi                  

70.5 

69.80 

-  .49 

Twenty.fifth 

Twentlwdxth... 

71.8 

71.09 

+    .30 

Si                  

70.0 

69.31 

-  .49 

71.5 

70.79 

-    .30 

Si                  i 

69.6 

68.81 

-  .60 

Twenty-seventh 

72.0 

71.28 

-f    .49 

8<                  ti.... 

69.6 

68.81 

±  .00 

Twenty-eighth  . 

71.6 

70.79 

-    .49 

1 

a  Change  of  solution. 
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PROCEEDINCS  OF  THE  NATIONAL  MUSEUM, 


Preserratire:  One-third  saturated  sohition  ofaluijiy  itith  5  per  cent  formalin  {S  c.  c.  per  gram). 

[Condition  of  brain:  Medium.] 


1 

Per  cent 

Additional  weighings. 

Weight  of 

of  change 

_ 

brain    [Weight  of' Per  cent' Weight  of 

Per  cent 

between 

Date  of 

immedi- 1 

brain           of 

brain 

of 

the  end  of 

Per  cent 

s  . 

auU)psy. 

atcly     f 

after  1    '  onginal 

after  1 

original 

first  and 

Date. 

Weigrht 

of 

after  ex- ' 
traction. 

week,      weight. 

month. 

weight. 

end 
of  fourth 

of  brain. 

1 

originul 
weight. 

'/^ 

week. 

1 

1 

1905. 

Grams.   : 

Grnnis. 

Grams. 

19a5. 

Grams. 

89.. 

June  12 

106.0 

106. 5 

100.47 

96.5 

91.01 

-9.39 

.^:\''.. 

90.6 

85.38 

90.. 

....do... 

97.0  ' 

97. 5       100. 51 

86.5 

89.17 

-11.27 

79.0 

81.44 

91.. 

June  13 

110.5 

114.0         97.85 

107.0 

91.  W 

-  6.14 

.^."io!^ 

101. 0 

86.69 

92.. 

....do... 

105.5  1 

104. 0         98.  57 

99.3 

94.12 

4.52 

96.0 

90.05 

94.. 

....do... 

IIG.O  ' 

113.0         97.41 

10(5. 5 

91.81 

-  5.75 

....do... 

100.0 

86.21 

95.. 

....do... 

120.0  1 

120.5       100.42 

115. 5 

96. 25 

4. 15 

....do... 

109.0 

90.83 

96.. 

....do... 

113.0  1 

112.5         99.  .55 

107.0 

94.69 

-  4.89 

....do... 

103.5 

91.59 

97.. 

....do... 

110.0  ' 

111.0  ,     100.90 

105.8 

96.18 

-   4.68 

....do... 

99.5 

90. 4^ 

98.. 

....do... 

103.0  , 

101.5         98.54 

96.5 

93.69 

-  4.92 

....do... 

92.0 

89.32 

99o. 

....do... 

122.0  1 

1 

119.5         97.95 

113.0 

92.62 

-    5.44 

....do... 

108.5 

88.93 

a  At  6c.  c.  per  gram. 
[Brain  weighed  daily.    Received  June  13,  1905.    Original  weight,  108  grams.] 


I 


Per  cent 

At  the  end  of 

Absolute 

t)f 

day. 

weight. 

original 
weight. 

Grams. 

First  

112.0 
110.0 
108.5 

lOM.U 

105. 0 
101.5 

103.70 

Second        

101.85 

Third 

100.46 

Fourth     

100.00 

Sixth 

97. 22 

Seventh  « 

95.  HS 

Eighth 

lOi.O 

95. 37 

Ninth 

10-2. 5 

94.91 

Tenth 

101.5 

93.98 

Eleventh  

100.0 

92.59 

Twelfth 

100. 2 
98.5 

92. 7.H 

Thirteenth 

91.20 

Fourteenth 

97.5 

90. 2X 

Fifteenth 

97. 5 

90.28 

Sixteenth  

97.5 

90.28 

Seventeenth  

96.6 

89.  44 

Eighteenth  

95. 5 

88.  42 

Nineteenth  

95.5 

88.42 

Twentieth 

95. 0 

87. 96 

Twenlv-first 

94.2 

87. 22 

Twenty-second  . 

94.0 

87.01 

Twenty-third  . . . 

94.0 

87.04 

Twenty-fourth.. 

94.0 

87.01 

Twenty-lifth  .... 

93.5 

86.57 

Twenty-sixth  ... 

93.5 

i<i\.  57 

Twenty-seventh 

92. 5 

85. 1.5 

Change  in 
percentage 
of  original 

weight 
from  day 

to  day. 


►  3.70 
-1.85 
1.39 

-  .46 
-2.78 

1.39 

-  .46 

-  .46 
.93 

-1.39 
+  .19 
-1.68 

-  .92 
K  .00 
f    .00 

-  .84 
-1.02 
±  .00 

.  46 

-  .74 

-  .18 
±  .Wl 
-t  .00 

-  .47 

4;     .00 

-  .92 


At  the  end  of 
day. 


Twenty-eighth . . 

Twentv-ninth... 

Thirtieth  a 

Thirty-first 

Thirty-.second  ... 
I  Thirtv-third 

Thirty- fourth.... 
I  Thirty-fifth 

Thirtv-.sixth 

1  Thirtv-seventh  .. 
I  Thirty  eighth  . . . 

Thirty-ninth  .... 

Fortieth 

I  Forty-first 

Forty -si'cond 

I  Forty-third 

I  Fort v- fourth 

I  Forty -fifth 

Forty-sixth 

Forty-seventh ... 

Forty -eighth 

Fortv-ninth 

Fiftieth 

Fifty-first 

Sixty-first 

Sixty-eighth 


Absolute 
weight. 


Change  in 

Per  cent '  percentage 

of  original 

weight 
from  day 

today. 


of 

original  ; 
weijght. 


Grams. 
92.0 
92.5  I 
92.0 
90.6 
90.0  I 
90.0 
89.6 
89.0 
88.5 
88.5 

.H,H.  5 

88.0  I 

87.6 

87.3  ' 

87.0  ' 

87.0 

86.5 

86.5 

86.6 

86.0 

86.0 

86.0 

86.0 

86.0 

8.5.5 

84.0 


85.19 
a5.65 
86.19 
83.7V 
83.33 
83.33 
82.87 
82.41 
81.94 
81.94 
81.94 
81.48 
81.02 
80.88 
80.66 
80.56 
80.09 
80.09 
80.09 
79.63 
79.63 
79.68 
79.63 
79.63 
79.17 
77.78 


-0.46 
-f-  .46 

-  .46 
-1.40 

-  .46 
i    .00 

-  .46 

-  .46 

-  .47 
-^  .00 
±  .00 

-  .46 

-  .46 

-  .19 

-  .28 
±  .00 

-  .46 
i  .00 
±  .00 

-  .46 
±  .00 
^  .00 
±  .00 
->-  .00 

-  .46 
-1.39 


u  Change  of  solution. 
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PregervoHre:  One-fifth  saturated  sohUion  of  alurriy  with  6  per  cent  formalin  {S  c.  c.  per  gram). 
[Condition  of  brain:  Medium.] 


1 

Percent 

Addiiional  weighhigs. 

Weight  of 

of  change' 

.  _ 

brain 

Weight  of  !Pcr  cent  Weight  of  ;Per  cent 

between  | 

^     Date  of 

immedi- 

brain 

of 

brain 

of 

the  end  of 

Per  cent 

I    autopsy. 

1     ately 

after  1 

ori^nal  i 
weight.  1 

after  1 

original 
weight. 

first  and 

Date. 

1  Weight 

of 

'  after  ex- 

week. 

month. 

end      1 

,of  brain. 

original 

z 

1  traction. 

1 

of  fourth 

weight. 

z 

1 

1 

week.    1 

1 

1905. 

Gramt. 

Grams. 

f 

Grams. 

1 

1905. 

1  Granm. 

111.  June  13 

I         99.0 

102.0 

103.03 

W.5 

95.45 

7.a5 , 

Aug.  13 

82.0 

82.  82 

m   June  16 

1        1C».5 

109.5 

100.92 

100.5 

92. 62 

-  8.22  ' 

Aug.  16 

92. 5 

8.^).  25 

m do... 

108.0 

111.0 

102.78 

101. 5 

93.98 

-  8.56 

...do... 

95. 5 

88.42 

Ili do... 

1          96.0 

99.0 

103. 12  f 

90.5 

94.27 

-  8.5.H  1 

...do... 

83.0 

86.46 

Ilfi do... 

1        116.0 

116.5 

100.43  ! 

106.5 

91.81 

-     8.58  , 

...do... 

99.0 

8.5. 34 

n: do... 

108.5 

108.5 

100.00  1 

99.0 

91.24 

-8.75' 

...do... 

'        94.5 

87.09 

IIS do... 

llk.0 
1        109.5 

116.0 

100.87  , 

105. 5 

91.74 

9.05  1 

...do... 

;        98.5 

85.65 

m do... 

108.5 

99.09  ! 

98.5 

89. 95 

~  9.21  , 

...do... 

;        92.5 

84.47 

m do... 

'         112.5 

113.0 

100.44  1 

98.5 

87.56 

-12.83  , 

...do... 

'        92.0 

81.77 

121tf....do... 

126.0 

124.0 

98.41 

114.5 

90.88 

-  7.66  1 

1 

...do... 

106.0 

1 

84.13 

aAt6c.  c.  per  gram. 
[Brain  weighed  daily.    Received  June  13, 1905.    Original  weight,  100.2  grams.] 


Change  in  , 

1 

Change  in 

Per  cent 

percentage  1 

Percent 

percentage 

At  the  end  of 

Absolute 

of 

of  original 

At  the  end  of 

Absolute 

of 

of  original 

day. 

weight. 

original 
weight. 

weight 

day. 

weight. 

original 

weight 

from  day 

weight.  , 

from  day 

today. 



to  day. 

Gramt. 

1 

Grams. 

Fim 

103.5 
106.5 

103.29 
105.28 

+3.29 
+  1.99  1 

Twenty-eighth  . . 
Twenty-ninth  ... 

92.5 
92.5 

92.31  I 
92.31  1 

-0.50 

Seomd 

■^  .00 

Third 

106.5 

105.97 

+  .69 

Thirtieth  a 

92.5 

92.31  , 

±  .00 

Fbarth 

104.3 

103.78 

-2. 19 

Thirty-first 

91.5 

91.31 

-1.00 

J^ixih 

103.2 
102.5 

102.78 
101.99 

-1.00 : 

-  .79  1 

Thirty-second  ... 
Thirty-third 

90.0 
89. 5 

89.82  1 
89. 31 

-1.49 

f'eTentha 

-  .51 

Eifhth 

102.5 

101.99 

+  .00  1 

Thirty-fourth.... 

88.5 

88.32 

-  .99 

Ninth 

101.5 

101.29 

-  .70  I 

Thirty  fifth 

88.0 

87.82  1 

-  .50 

Tenth 

101.0 

100.79 

-  .50  1 

Thirty-sixth 

88.0 

87.82 

-^    .00 

Eleventh 

100.5 

100.29 

-  .50 

Thirty-seventh.. 

87.0 

86.82  1 

-1. 00 

Twelfth 

100.0 
99.0 

99.80 
98.80 

-  .49 
-1.00 

Thirty-eighth  . . . 
Thirty-ninth  .... 

87.0 
86.5 

86.82  ' 
86.32  ' 

^    .00 

Thirteenth 

-  .50 

Fourteenth 

98.5 

98.30 

-  .50  1 

Fortieth 

86.^- 

86.32  1 

+  .00 

nfiwnth 

98.0 

97.80 

-  .50  1 

Forty-first 

86.5 

86.32 

t   .00 

Sxteenth 

97.5 

97.31 

-  .49 

Forty-.second 

8.'.  5 

85.32  1 

-1.00 

^enteenth.... 

97.0 

96.81 

-  .60  ' 

Forty-third 

85.5 

85.32  1 

±  .00 

Bghteenth 

96.0 

96.81 

-1.00 

Forty- fourth 

85.0 

84. 8:^ 

-  .49 

Mneteenth 

96.0 

96.81 

±  .00 

Forty-fifth 

84.5 

84.33  1 

-  .50 

I»«ntleth 

95.6 

95.81 

-  .50 

Forty-sixth 

84.0 

83.83  i 

+  .50 

Twenty-fiifit 

95.2 

96.01 

-  .80 

Forty-seventh . . . 

84.0 

83.83 

4    .00 

Twenty^lecond  . 

95.2 

96.01 

+  .00 

Forty-eighth 

83.5 

8:j.3U  1 

-  .50 

Twenty-third... 

94.5 

94.31 

-   .70 

Forty-ninth 

83.5 

83.  a3 

r^:   .00 

Twentv-fourth . 

94.5 
93.5 

94.31 
93.31 

±  .00 
-1.00 

Fiftieth 

84.0 
83.5 

83.83  1 
83.83  1 

+  .50 

Twenty-fifth.... 
TwAity-gixth... 

Fifty-first 

-  .50 

98.5 

93.31 

±  .00 

Sixty-first 

83.0 

82.83 

-1.00 

Twenty-seventh 

93.0 

92.81 

-  .50 

Sixty^ighth 

81.5 

81.33 

-1.60 

d  Change  of  solution. 
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PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


Preservative:  One-third  scUuraied  solution  of  alum^  sodium  chloride  up  to  l^OSO  sp.  gr.^  with 

10  per  cent  formalin. 

[Condition  of  brain:  Medium.] 


Percent 

Weight  of 

of  change 

brain 

Weight  of 

Per  cent 

Weight  of 

Per  cent 

between 

u 

Date  of 

immedi- 

brain 

of 

brain 

of 

the  end  of 

?! 

autopsy. 

ately 

after  1 

original 
weight. 

after  1 

original 
weight. 

first  and 

i 

after  ex- 

week. 

month. 

end 

traction. 

of  fourth 

K 

week. 

1906. 

Gram*. 

Gram». 

QravM, 

78-. 

June  12 

108.0 

98.0 

90.74 

86.0 

78.70 

-13.26 

79.. 

....do... 

116.2 

106.0 

92.01 

99.0 

86.94 

-  6.60 

80.. 

....do... 

108.0 

99.0 

91.66 

86.5 

80.09 

-12.62 

81.. 

....do... 

111.5 

102.0 

91.48 

91.5 

82.06 

-10.29 

82.. 

....do... 

104.0 

94.5 

90.86 

83.0 

79.81 

-12. 17 

83.. 

....do... 

101.0 

91.5 

90.59 

79.5 

78.71 

-13.11 

84.. 

....do... 

113.0 

102.0 

90.26 

89.0 

78.76 

-12. 74 

86.. 

...-do... 

95.5 

90.5 

94.76 

78.0 

81.67 

-13.81 

87.. 

....do... 

100.6 

97.6 

97.01 

8^>.0 

W.57 

-12.82 

88a. 

....do... 

115.5 

108.5 

93.94 

96.0 

83.12 

-11.62 

Additional  weighings. 


Date. 


Percent 
Weight        <)f 
of  brain,  original 
weight. 


1905. 

Orams. 

.'^^o''.. 

Ti.b 

94.5 

....do... 

78.0 

....do... 

81.5 

....do... 

73.5 

do ... 

....do*.. 

71.5 

80.5 

....do... 

69.5 

...do... 

76.5 

....do... 

85.5 

71.76 
82.03 
72.22 
73.09 
70.67 
70.79 
71.24 
72.77 
76.12 
74.03 


(i  At  6  c.  c.  per  gram. 
[Brain  weighed  daily.    Received  June  12, 1906.    Original  weight,  105  gramA.] 


Change  in   | 

Change  in 

Per  cent 

percentage 

Per  cent 

percentage 

At  the  end  of 

Absolute 

of 

of  original 

At  the  end  of 

Absolute 

of 

of  original 

day. 

weight. 
Qram9. 

%'&. 

weight 
from  day 
to  day. 

day. 

weight. 

original 
weight. 

weight 
from  day 
to  day. 

Gramt. 

First 

102.5 

97.62 

-2.38 

Twenty-ninth... 

83.0 

79.06 

+0.47 

Second 

98.5 
98.4 

98.81 
93.71 

-3.81 
-  .10 

Thirtletha 

Thirty-first 

82.5 
82.0 

78.57 
78.09 

-  A^ 

Third 

-  .4S 

Fourth 

98.0 

93.33 

-  .38 

1  Thirty-second... 
'  Thirty-third 

81.5 

77.62 

-  .48 

Fifth 

95.5 

90.95 

-2.38 

81.6 

77.62 

^  .00 

Seventh a  

93.5 

89.05 

-1.90 

1  Thirty-fourth  ... 

81.5 

77.62 

^  .00 

Eighth 

92.0 

87.62 

—1.43 

Thirty -fifth 

1  Thirty -sixth 

80.0 

76.19 

-I.4S 

Ninth 

92.0 

87.62 

±  .00 

80.0 

76.19 

-  .00 

Tenth 

91.5 

87.14 

-  .48 

Thirty -seventh.. 

80.0 

76.19 

4    .00 

Eleventh 

91.0 

86.67 

-  .47 

;  Thirty -eighth  ... 

80.0 

76.19 

4   .00 

Twelfth 

89.5 

85.23 

-1.44 

Thirty-ninth  .... 

80.0 

76.19 

*:    ,C0 

Thirteenth 

89.5 
89.0 

85.23 
84.76 

:+:    .00 
-  .47 

1  Fortieth. 

79.5 
79.0 

76.71 
75.23 

-  .48 

Fourteenth 

'  Forty-first 

-  .48 

Fifteenth 

88.5 

84.28 

-  .48 

Fortv-second 

79.0 

75.23 

±  .00 

Sixteenth 

88. 0 

83.81 

-  .47 

'  Forty-third 

79.0 

76.23 

4  .00 

Seventeenth  

86.5 

82.38 

-  1.43 

Forty-fourth 

79.0 

76.23 

i.OO 

Eighteenth 

86.6 

82.38 

4    .00 

1  Forty-fifth 

78.6 

74.76 

-  .47 

Nineteenth 

86.0 

81.90 

-  .48 

1  Forty-sixth 

1  Fortv-seventh  . . . 

78.0 

74.28 

-  .48 

Twentieth 

85.5 

81.43 

-  .47 

77.5 

73.81 

-  .47 

Twenty- first  .... 

85.0 

80.95 

-  .48  ,|  Forty -eighth.... 

-  .48     Forty-ninth 

77.0 

73.33 

-  .*< 

Twenty-second  . 

84.5 

80.47 

77.5 

73.81 

4   .48 

Twenty-third... 
Twenty-fourth.. 

84.5 
83.5 

80.47 
79.52 

-*-  .00 
-  .95 

,  Fiftieth 

77.6 
77.5 

73.81 
78.81 

■k  .00 

1  Fifty-first 

±.00 

Twenty-fifth.... 

84.0 

80.00 

V  .48   '  Sixty-firBt 

77.0 

73.33 

-*.4H 

Twenty-sixth... 

83.5 

79.52 

-  .48  h  Sixty -seventh  ... 

-  .95  1'  Seventy-fourth.. 

76.0 

72.38 

-  .95 

Twenty-seventh 

82.5 

78.57 

76.0 

72.38 

±  .00 

Tweuty-eighth  . 

82.5 

78.57 

..oojj 

a  Change  of  solution. 
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Preservative:  One-third  saturated  solution  ofalumt  with  salt  up  to  1^030  sp.  gr.;  5  per  cent 
formalin  (3  c.  c.  per  gram), 

[(Condition  of  brain:  Medium.] 

I  I  Percent        Additional  wei^rhings. 

Weight  of  I  I  of  change 

brain     Weight  of,  Per  cent  Weight  of  Per  cent   between 
brain    !      of      |     brain  of        the  end  of 

after  1     original     after  1    '  original ,  first  and 
week.    ,  weight,    month,     weight.       end 

I  I  'of  fourth 

III    week. 


u 

Date  of 

immedi- 

s 

autopsy. 

ately        a 

g 

after  e.x-      \ 

3 

traction. 

v: 

1905. 

Gmms.       ( 

«:., 

June  10 

123.0 

«*.. 

June  VZ 

114.0 

69. 

....do... 

104.5 

7D.. 

....do... 

99.8 

n.. 

....do... 

104.6 

71.. 

....do... 

109.6 

73.. 

...do... 

97.6 

74.. 

....do... 

110.8  ' 

7fi.. 

....do... 

98.0 

T7a. 

....do... 

120.6 

Date. 


Gramt. 

128.0 

101.06 

114.6 

100.44 

107.0 

102.37 

101.6 

101.70 

107.0 

102.37 

110.6 

100.91 

101.0 

108.58 

113.6 

102.43 

102.0 

104.08 

118.5 

98.34 

Grams. 


110.5 

89.  M 

96.0 

83.33 

88.6 

84.69 

84.0 

84.16 

84.4 

81.72 

92.0 

84.02 

83.0 

85.13 

97.5 

87.99 

87.6 

89.28 

106.6 

88.38 

Percent 

Weight 

of 

of  brain. 

original 
weight. 

(trams. 

W.O 

76.42 

87.0 

76.31 

78.0 

74.64 

75.5 

75.65 

76.0 

72.73 

82.0 

74.88 

76.0 

77.9.') 

90.5 

81.68 

75.0 

76.68 

101.5 

84.23 

a  At  6  e.  e.  per  gram. 
[Brain  weighed  daily.     Received  June  12, 1906.    Original  weight,  108  grams.] 


At  the  end  of 
day. 


Firvi  

N?i-»md 

Thinl 

Foorth 

Rfth 

Seventho 

Eighth 

Sinih 

Tenth 

Hetenth 

Twelfth 

Thirteentii 

Foartwnth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 

Nineteenth 

Twentieth 

Twenty-firstt 

Twenty-8t»cond.. 
Twenty-third  ... 
Twenty-fourth.. 
Twenty -fifth.... 
Tweniy-flixth... 
Twenty-seventh 
Twenty^ighth.. 


Absolute 
weight. 


Grams. 

107.0 

106.0 

106.6 

la'i.O 

106.5 

103.0 

102. 7 

100.6 

100. 5 

100.5 

100.0 

99.0 

98.5 

97  0 

96.8 

95.6 

96.0 

96.6 

96.8 

^.5 

96.0 

95.0 

94.5 

94.3 

94.0 

98.0 

93.0 


Per  cent 

of 
original 
weight. 


Change  in 
percentage 
of  original 

weight 
from  day 

today. 


88.42 
88.89 
89.36 
88.70 
88.42 
87.96 
87.96 
87.60 
87.31 
87.03 
86.11 
86.11 


Change  in 

Per  cent 

percentage 

At  the  end  of 

Absolute 

of 

of  original 

day. 

weight. 

original 
weight. 

weight 

from  day 

to  day. 

Grams. 

Twenty-ninth... 

93.0 

86.11 

4  0.00 

Thirtietha 

93.5 

86.67 

+  .46 

Thirty-first 

91.6 

84.72 

-i.aT 

Thirty-second ... 

91.0 

M.26 

-  .46 

Thirty-third 

90.5 

83.79 

-  .47 

Thirty-fourth  ... 

90.6 

83.79 

^  .00 

Thirty -fifth 

89.6 

82.87 

.92 

Thirty -sixth 

89.6 

82.87 

■*■   .00 

Thirty -seventh.. 

89.6 

82.87 

4      .00 

Thirty-eighth... 

89.0 

82.41 

~  .46 

Thirty-ninth  .... 

88.5 

81.94 

~  .47 

Fortieth 

89.0 
89.0 

82.41 
82.41 

-f  .47 

Forty-first 

+  .00 

Forty -second  — 

89.5 

82.87 

+  .46 

Forty-third 

89.0 

82.41 

-  .46 

Forty-fourth 

89.0 

82.41 

-fc  .00 

Forty-fifth 

87.6 

81.02 

-1.39 

Forty -sixth 

88.0 

81.48 

-f  .46 

Forty-seventh  . . . 

87.5 

81.02 

-  .46 

Forty-eighth 

88.0 

81.48 

+  .46 

Forty-ninth 

87.6 

81.02 

-  .46 

Fiftieth 

87.6 
88.0 

81.02 
81.48 

-^    .00 

Fifty-first 

+  .16 

Sixty-first 

87.6 

81.02 

-  .46 

Sixty-seventh  ... 

86.5 

80.09 

-  .93 

Seventy-fourth . . 

86.0 

79.63 

-  .46 

a  Change  of  solution. 
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PEOCEEDIXGS  OF  THE  NATIONAL  MUSEUM. 


Preservative:  Eighty  part*  of  9o  per  cent  alcohol  and  JO  parts  of  5  per  cent  formalin  {S  c.  c. 

per  gram). 


[Condition  of  brain:  Medium.] 


I   Dato  of 
!  autopsy. 


Weight  of 

I     brain     Weight  of  I*er  cent  Weight  of 
of       '     brain 


immedi- 
ately 
after  ex- 
traction. 


brain 
after  1 
week. 


A 

1 

1905. 

drams. 

123. 

June  16 

102.0 

124. 

....do... 

117.0 

126. 

....do... 

112.0  ' 

125^ 

....do... 

106.0 

(traiDJt. 

«90.5 

«  107. 0 

«95.6 

a  90.0 


ori^nal     after  1 
weight.  I   month. 


88.72 
91 .  45 
Ky.  27 
84.90 


QraTns. 
«89.8 
a  104. 5 
a  9:i.  5 
"88.5 


Per  cent 

of 
original 
weight. 


88.04 
89.31 
8:^.48 
83.49 


Per  cent 
of  change|- 
between 
the  end  of, 
first  and  I 
end      I 
of  fourth  I 
week. 


Additional  v.  ?ighinR9. 


Date. 


Per  cent 
W^eight        of 
of  bndn.  original 

weight. 


-0.77 
-2.34 
-2.09 
-1.66 


19a5. 
Auff.  16  I 


Grams. 
90,5 
'....do...'      ia5.0 
....do...  92.5 

....do...  87.0 


88.72 
J<9.74 
82.  .t9 
82.07 


«  Solution  not  changed.  fc  At  6  c.  c.  per  gram. 

[Brain  weighed  daily.     Received  June  16,  19a5.    Original  weight,  109  grams.] 


At  the  end  of 
day. 


Absolute 
weight. 


I  Per  cent 

of 

orii^nal 

weight. 


Change  in 

percentage 

of  original 

weight 

from  day 

to  day. 


Grams. 

1 

First 

106.0 

97.2.5 

-2. 75 

Third 

100. 6 

92. 29 

-4.96 

Fourtli 

98.5 

90.36 

-1.93 

Fifth 

97.0 

88.99 

-1.37 

Sixtli 

95.8 
9(1. 5 

87.89 
88. 53 

-1.10 

Sevciitli« 

-\    .61 

Eighth 

95.  .-> 

87.61 

-  .92 

Ninth.. 

91.5 
91.5  ' 

m.  ri9  ■ 
m.  69 

92 

Tenth 

t    .00 

Eleventh 

95. 0 

87.  15 

i    .46 

Twelfth 

9;i.5 

9:i.o 

85.  7H 
85.32  , 

-1.37 

Thirteenth 

-  .46 

Fourteenth 

m.  5 

S.').  7H   1 

.16 

Fifteenth 

93. 0 

8.5.32  1 

.46 

Sixteenth ' 

9:i.  5 

85.  78 

-f  .46 

Seventeenth  

9:^.0 

85.  32 

.46 

Eighteenth 

9.'?.  5 

8.5.78  1 

{-  .46 

Nineteenth 1 

93.5 

85.78  1 

t    .00 

Twentieth 1 

94.0 

86. 24 

-  .16 

Twentv  tin*l ' 

93. 5 

H5.  78 

"  .46 

Twenty-.«*iMond  . 

W.O 

86.  21 

+  .46 

Twentv-third  ...i 

tM.O 

.S6.  24 

f   .00 

Twenty-fourth..! 

9:t.  5 

H:y.  7S 

-   .46 

Twentv-tifth....' 

93. 5 

8.5.  78 

i    .00 

Twentv-sixth...! 

91.0 

h<).24  1 

+   .16 

Twenty-seventh 

91.5 

8().69  1 

+    .45 

At  the  end  of      Absolute 
day.  weight. 


(rrams. 

Twenty-eighth..  94.0 

Twenty-ninth...  94.0 

Thirtieth  a '  95.0 

Thirtv-first 94.5 

Thirty-second ...  92. 6 

Thirty-third 91.0 

Thirty-tourth  ...  91.5 

Tlnrtv  fifth 91.0 

Thirty-six 91.0 

Thirtv-seventh..  91.5 

Thirty-eighth...  91.0 

Thirty-ninth 91.0 

Fortieth 91.0 

Forty-first 91.0 

Forty-second 91.0 

Forty-third 91.0 

Fortv-fourth 90.5 

Forty-fifth 90.5 

Forty-.sixth 90.5 

Forty-.seventh...  90.6 

Fort  V -eighth 90.5 

Fortv  ninth 90.5 

Fiftieth 90.5 

Fiflv-first 90.5 

Sixtv-flrst 90.5 

Sixtv-fifth ■  90.5 


Change  in 

Per  cent  percentage 

of         of  original 

original       weight 

weight,      from  day 

to  day. 


a  Change  of  solution. 


86.24 
86.24 
87.16 
86.69 
H4.86 
83.48 
8^94 
83.48 
8:^.48 
83.94 
83.48 
8;j,48 
83.48 
Ki.  48 
83.48 
83.48 

83.  a? 

83.03 
83.03 
83.03 
83.03 
83.03 
83.03 
83.03 
83.0:i 
8:^.03 


-0. 1.^ 
r    .00 

-t  .91 
-  .¥> 
-1.3 

-  I.^ 

-f  ••!*> 

-  .46 
t  .» 
^  .16 

-  .46 
qp  .00 
-r  .00 
■f  .00 
r  .00 
t  .00 

-  .45 

-  .00 
^  .00 
^  .00 
V  .00 
r  .00 
r  .W 
.   .00 

^  .a) 

-f    .00 


Digitized  by  VjOOQIC 


II0.HS1.       BRAINS  AND  BRAIN  PRESERVATIVES-HRDLldKA. 


319 


Pr€»eTvative:  Sixty-five  parts  of  95  per  cent  alcohol  and  35  parts  of  3  per  cent  formalin, 
[Ck>ndltion  of  brain:  Medium.] 


I  Per  cent  I 
!  Weight  of  I  I  of  change, - 

brain     Weightof  Percent  Weight  of.  Per  cent  j  between 
Date  of  I  immedi-      brain  of  brain  of      ;  the  end  of  | 

J    autopsy.  I     ately    '    after  1    originali    after  1     original    first  and ' 
g  I  after  ex-*    weelc.    'weight,     month.  I  weight.  |      end      i 

5  ,  traction.  I  of  fourth 

55  ,  I  I  I  j     weelc. 


Additional  weighings. 


Date. 


I  Weight 
of  brain. 


1906. 

Grams. 

GraTM.   ' 

Grams. 

128.  June  16 

98.5 

a89.5 

95.72 

a  89.0 

95. 18 

129.. ...do... 

96.5 

«92.5 

96.86  1 

a92.0 

96.34 

ia06....do... 

1 

112.0 

« 101.0 

90.18  1 

1 

a  98. 5 

87.95 

Grams. 
-0.50  ;  Aug.  16  89.0 

-0.54    ...Tdo...         92.5 
-2.47    ....do...         99.0 

«  Solution  not  changed.  ft  At  6  c.  c.  per  gram. 

[Brain  weighed  daily.    Received  June  16, 1905.    Original  weight,  96  grams.] 


Per  cent 

of 
original 
weight. 


95.18 
96.86 
88.39 


Change  in 

Per  cent 

percentage 

At  the  end  of 

Absolute 

of 

of  original 

day. 

weight. 

original 
weight. 

weight 

from  day 

today. 

Grams, 

Fiwt.- 

97.5 

101.56 

+1.56 

Third 

W.O 

97.91 

-3.65 

Fourth 

92.5 

96.35 

-1.66 

Fifth 

92.5 

96.35 

4^   .00 

Sixth 

92.0 

95.83 

-  .52 

Seventh 

91.5 

95.31 

-  .52 

Eighth- 

91.5 

95.31 

^  .00 

Ninth 

91.7 
91.5 
92.0 

95. 52 
95.31 
95.83 

+  .21 
-  .21 
=1-  .52 

Tenth 

Eleventh 

Twelfth 

91.5 

95.31 

-  .52 

Thirteenth 

91.0 

W.79 

--  .52 

Fourteenth 

91.5 

95.31 

+  .52 

Fifteenth 

91.0 

94.79 

-  .52 

Sixteenth 

91.0 

94.79 

4-   .00  ! 

Seventeenth  .... 

91.5 

95.31 

4    .52 

Hghieenth 

91.0 

94.79 

-  .52  1 

Nineteenth 

91.5 

95.31 

+  .52  , 

Twentieth 

91.5 

95.31 

4-.   .00 

Twenty-first 

91.5 

95.31 

■h  .00 

Twenty-second  . 

91.5 

96.31 

■h  .00  1 

Twenty-third... 

91.8 

95.63 

+  .32 

Twenty  fourth.. 

91.0 

94.79 

-  .84 

Twenty-fifth 

91.5 

95.31 

+  .52 

Twenty-sixth . . . 

91.5 

95.31 

-^  .00 

Twenty-seventh 

91.6 

96.31 

■.h  .00 

At  the  end  of 
day. 


! 


I  Per  cent 
Absolute  I       of 
weight.  I  original 
weight. 


Change  in 
percentage 
of  original 

weight 
from  day 

today. 


Grams.   1 

Twenty-eighth . . 

91.6  1 

96.31 

±0.00 

Twenty-ninth . . . 

91.5  1 

95.31 

± 

.00 

Thirtieth 

92.0 

95.83 

+ 

.52 

Thirty-first « 

91.5  1 

95.31 

.52 

Thirty-se<'ond  . . . 

91.5  ' 

95.31 

± 

.00 

Thirty-third 

91.5  , 

95.31 

4- 

.00 

Thirty-fourth.... 

91.0  1 

94.79 

— 

.52 

Thirty-fifth 

91.5 

95.31 

+ 

.52 

Thirtv-sixth 

91.5  1 

95.31 

.00 

Thirty -seventh . . 

91.5 

95.31 

4- 

.00 

Thirty-eighth  ... 

91.0 

94.79 

— 

.52 

Thirty-ninth  .... 

91.0 

94. 79 

± 

.00 

Fortieth 

91.5 
91.0 

95. 31 
W.79 

+ 

5'' 

Forty-firht 

.52 

Fortv-set'ond 

91.0 

94.79 

± 

.00 

Forty-third 

91.0 

94.79 

.00 

Forty-fourth 

91.0 

94.79 

4- 

.00 

Forty-fifth 

91.5 

95.31 

+ 

.52 

Forty-sixth 

91.5 

95. 31 

± 

.00 

Forty-seventh. .. 

91.0  , 

M.79 

— 

.52 

Forty-eighth 

91.0 

94.79 

± 

.00 

Forty-ninth 

91.0 

94.79 

.00 

Fiftieth 

91.0 
91.0 

•    ^.79 
94.79 

4 

00 

Fifty -first 

.00 

Sixty-first 

91.5  1 

95.31 

-f- 

.52 

Sixty-seventh  ... 

91.0 

94.79 

~~ 

.52 

a  Change  of  solution. 
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Sodium  acetate  (fused)  ISO  grams;  sodium  chloride^  110  grams;  formalin^  20  c,  c;  95  per 
cent  alcohoff  460  c.  c;  tvater^  640  c.  c.  (3  c.  c.  per  gram). 


Date  of 
autopsy. 


135. 
136., 
137.1 
139. 
140. 
141. 
142. 
143. 1 
144.' 
146ft, 


1905. 
June  2 

..do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 


Weight  of 

brain 
immedi- 
ately 
after  ex- 
traction. 


Gram*. 
118.2 

in.o 

101.0 
114.5 
115.2 
105. 7 
82.0 
103.5 
103.0 
110.0 


Weight  of 
brain 
after  1 
week. 


Gram$. 
«102.5 
a  98. 5 
n86.5 
a  98. 5 
a99.0 
a90.5 
a  70.0 
a  87. 5 
"89.5 
93.5 


[Condition  of  brain:  Medium.] 

I  Percent 

I  of  change 

Per  cent  Weight  of  Per  cent   between 

of      I     brain    !       of       the  end  of 

original     after  1     original    tirst  and 

weight,    month,    weight.        end 

I  of  fourth 

'  week. 


Additional  weighings. 


Date. 


86.72 
86.40 
85.64 
8(;.02 
86.93 
85.62 
85.36 
84.54 
86.89 
85.00 


Orams. 
a  102. 5 
«99.0 
a  87. 5 
€199.6 
"99.5 
a91.0 
a  70. 5 
a88.5 
a90.0 
94.0 


I 


86.72 
86.84 
86.63 
86,90 
86.37  . 
86.09 
85.97  1 
85.51  I 
87.38 
85.45  i 


1906. 

Gram*,  i 

fO.OO 

.*"§o". 

102. 5 

+  .51 

9H.5 

-Hi.  15 

....do... 

87.0 

-fl.Ol 

....do... 

99.5 

+  .51 

....do... 

99.0 

-t-  .55 

....do... 

91.5 

+  .71 

....do... 

70.5 

+  1.14 

....do... 

88.5 

+  .56 

....do... 

90.0 

+  .63 

....do... 

94.0 

'Per  cent 
Weight  I       of 
of  brain,  orif^inal 

1  weight. 


86.  ?2 
86.40 
86.13 
86.90 
85.93 
86.56 
85.97 
85.51 
87.38 
85.45 


a  Solution  not  changed.  &  At  6  c.  c.  per  gram. 

[Brain  weighed  daily.    Received  June  27, 19a5.    Original  weight,  100.8  grama.] 


At  the  end  of 
day. 


1  Per  cent 

I  Absolute         of 


weight. 


First 

Second 

Third 

Fourth I 

Fifth ! 

Sixth 

Seventh o  

Eighth 

Ninth 

Tenth 

Eleven  th 

Twelfth 

Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth 

Eighteenth 

Nineteenth 

Twentieth 

Twenty-first 

Twcntv-second  . 
Twenty-third  . . . 
Twentv-fourth.. 

Twenty-fifth 

Twenty-sixth... 


original 
weight. 


Change  in 
I>ercentage 
of  original 

weight 
from  day 

to  day. 


At  the  end  of 
day. 


I  Change  io 

I  Per  cent '  percentage 

Absolute  I       of       I  of  original 

weight,  t  original       weight 

j  I  weight.  I   from  day 

to  day. 


Granut. 
90.5 

87.5 
86.5 
86.5 
86.5 
H.>.  5 
86.0 
86.5 

87.0 
87.0 
87.0 
87.0 
86.5 
86.6 
87.0 
87.0 
87.0 
87.5 
87.0 
.  87. 5 
87.6 
87.8 
87.6 
87.0 
87.5 


89.78  I 
86.81  . 
85.81   I 
85.81   ' 
85.81   I 
84.82 
8.5.31 
85. 81 
8.^.81 
86.31 
86.31 
8<i.31 
86.31 

av  81 

8.1. 81 
86.31 
86.81 
86.31 
W..  81 
86.31 
86.81 
86.81 
86. 61 
86.  81 
86.31 
8(>.81 


10.22 

-  2.97 
1.00 

r  .00 

h  .00  I 

^  .99  l| 

h  .49  1, 

h  ..50  I 

h  .00  ' 

h  .50  ; 

r-  .00 

h  .00 

f-  .00  1 

}-  .50 

h  .00 

-  .50 
r  .00 
I-  .00 
h  .50 

..50 

f-  .50 

h  .00 

-  .20 
\-  .20 

-  .50 
t-  .60  , 


Twenty-seventh 
Twenty -eighth  . 
Twentv-ninth  .. 

Thirtietha 

Thirty-first 

Thirty-second.. 

Thirty-third 

Thirtv-fourth... 

Thirty-fifth 

Thirty -sixth 

Thirty-seventh . 
Thirty-eighth  .. 
Thirty-ninth  ... 

Fortieth 

Forty-first 

Forty-second . . . 

Forty-third 

Forty-fourth 

Forty-fifth 

Forty-.sixth 

Fort  V -seventh.. 
Forty-eighth  . . . 

Fort  v-ni  nth 

Fiftieth 

Fifty-seventh... 
Sixty-fourth 


Gram^. 

88.0  I 

88.0 

88.5  i 

88.0 

K8.0 

87.5 

87.6 

87.6 

87.0 

87.0 

87.6 

87.6 

87.5 

87.5 

87.5 

87.5 

87.5 

87.5 

87.0 

87.6 

87.5 

87.5 

87.6 

88.0 

88.0 

88.5 


87.80 
87.30 
87.79 
87.80 
87.30 
86.81 
86.81 
86.81 
86.31 
86.31 
86.81 
86.81 
86.81 
86.81 
86.81 
86.81 
86.81 
86.81 
86.31 
86. -Al 
86.81 
86.81 
86.81 
87.30 
87.30 
87.80 


+0.C 
+  .ft 
-I-  .« 

-  .49 
=F  .OC 

-  .49 
=F  .« 

:f   .OC 

-  .50 
'-f  .OC 
-K  .« 
^  .0( 
--^  .OC 
^i-  .00 
^  .00 
*  .00 
^  .00 
=f  .00 

-  .M 

+  .so 

^  .00 

^  .OC 

=}-  .OC 

-I- .49 

-+  .OC 


a  Change  of  solution. 
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NOTES  ON  JAPANKSE,  INDOPACIFIC,  AND  AMERICAN 
PYRAMIDELLIDJi. 


By  William  Healey  Dall, 

Curator f  Divimon  of  Mollxisks, 

AND 

Paul  Bartsch, 

AsgisUmt  Curator f  Division  of  AfoUusks. 


While  gathering  material  for  the  monograph  of  Pacific  coast  Pyra- 
midellicUe  on  which  the  authors  of  the  present  paper  have  been  for 
some  time  engaged,  application  for  material  for  study  was  made  to  the 
KOnigliche  Zoologische  Museum  in  Berlin,  where  the  types  of  many 
of  the  species  treated  of  in  the  second  edition  of  the  Conchy  lien 
Cabinet  were  known  to  be  preserved. 

Through  the  kind  intervention  of  the  late  Prof.  Dr.  Eduard  von 
Martens,  in  charge  of  the  conehological  collection  of  the  Berlin  Museum, 
the  entire  series  of  their  Pyramidellida;,  including  numerous  types, 
was  lent  to  the  U.  S.  National  Museum  for  study.  This  series  con- 
tained material  from  many  sources,  of  which  the  most  important  were 
the  collections  of  the  late  Henry  and  Arthur  Adams,  of  Pa*tel,  of 
Dunker,  and  Hilgendorf.  Numerous  specimens  of  species  inade- 
quately described  by  Arthur  Adams  from  Japan  were  among  the  most 
valuable  for  our  work,  and  the  importance  of  accurately  figuring  and 
adequately  describing  them  was  evident,  as,  until  such  descriptions 
were  made  public,  no  small  number  of  species  of  the  Japanese  fauna 
must  remain  doubtful. 

Though  mostly  small  and  to  many  students  uninteresting,  the  Pyra- 
midellidfe  exist  in  much  larger  numbers  than  is  generally  realized. 
To  obtain  a  satisfactory  view  of  their  specific  characters,  in  most 
cases  the  species  must  be  studied  under  the  microscope,  and  to  get 
accurate  figures  of  these  minute  creatures  enlarged  photographs  or 
camera  lucida  drawings  are  e^^sential.  The  difficulty  of  obtaining  these 
in  the  present  instance  was  much  enhanced  by  the  death  of  our  chief 
draftsman  and  faithful  collaborator,  the  lato  I)r.  J.  C.  McC3onnell,  for 
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whom  so  far  it  has  been  impossible  to  find  an  equally  qualified  suc- 
cessor in  line  drawing.  The  figures  in  the  present  paper  are  chiefly 
enlarged  photographs,  retouched  with  careful  reference  to  the  speci- 
men. With  the  exception  of  the  microscopically  fine  striation,  which 
could  in  most  cases  only  be  indicated  on  a  much  larger  figure  than 
those  given  here,  it  is  believed  that  the  figures  are  exceptionally  accu- 
rate and  complete. 

The  compilation  of  a  card  catalogue  of  the  described  species  of 
Pyramidellidae  has  shown  that  the  number  is  much  greater  than  the 
compilers  imagined  before  undertaking  the  work;  and  also  that,  apart 
from  errors  of  identification,  the  specific  names  used  for  many  of  these 
species  have  often  been  repeatedly  used,  in  some  cases  three  or  four 
times  over,  and  of  course  it  has  become  necessary  to  replat^e  the  pre- 
occupied name  in  each  case  by  one  not  previously  used  in  the  genus. 
This  will  account  for  the  number  of  new  names  for  old  species  which 
occur  in  the  present  paper.^ 

The  senior  author  desires  to  say  that  his  part  in  this  paper  has  been 
of  an  advisory  and  editorial  nature,  and  that  the  labor  of  comparisons, 
of  preparing  the  diagnoses  and  comments,  and  practically  the  entire 
text,  except  the  introduction,  has  been  borne  by  the  junior  author,  to 
whom  the  appreciation  due  on  this  account  should  be  fully  accorded. 

The  types,  except  where  otherwise  stated,  have  been  returned  to  the 
Berlin  Museum,  where  they  may  be  consulted  by  students. 

DESCRIPTIONS  OF  THE  SPECIES. 
PYRAMIDELLA  (LONGCHAEUS)  BICOLOR  Menke. 
Piframidella  bicolor  Menke,  Malak.  Blatt.,  I,  1854,  p.  28. 

Two  specimens  from  the  Psetel  collection  labeled  Oheliscm  aclis  A. 
Adams,  Japan,  are  absolutely  identical  with  specimens  of  I\  hicohr 
Menke,  in  our  collection  from  Guacomayo,  Mexico,  and  we  firmly 
believe  that  the  locality  cited  by  Paetel  is  wrong. 

PYRAMIDELLA  (PHARCIDELLA)  HASTATA  A.  Adams. 

Obeliscus  hasialm  A.  Adams,  in  Sowerby  Thes.,  1854,  p.  811,  No.  24. 

Two  shells  labeled  Pyramidellu  pxdchdla  Dunker,  new  species  (a 
manuscript  name),  are  in  the  Dunker  collection.  There  is  no  locality 
label  with  them.  The  shells  are  in  every  way  identical  with  specimens 
in  our  collection  of  P,  hastatm  Adams,  from  Acapulco,  Mexico. 
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PYRAMIDELLA  (PHARCIDELLA)  MOFFATI,  new  name. 

Oheliscm  clavulus  A.  Adamm,  in  Sowerby  Thes.,  1854,  p.  811,  pi.  clxxi,  fig.  33, 
not  Obeliscm  cfaindtis  (Ferussac)  Beck,  Index  Moll.,  1838,  p.  62. 

The  Paetel  collection  contain8  a  specimen  of  this  species  labeled  Ohe- 
Vmrm  achates  Gould,  see  crocaUis^  Japan.  In  the  aperture  of  this  shell 
a  specimen  of  Aymchis  diminuta  C.  B.  Adams  was  firmly  wedged, 
which  is  at  home  on  the  west  coast  of  Central  America  and  Mexico. 
The  Pyranudella  therefore  very  likely  belongs  to  the  same  region. 
The  type  of  O,  clavidtis  A.  Adams  came  from  Acapulco,  Mexico. 

PYRAMIDELLA  (TRIPTYCHUS)  NIVEUS  Morch. 

Triptifchm  nireus  Morch,  Mai.  Blatt,  XXII,  1875,  p.  158. 

Four  specimens  in  the  Paetel  collection,  labeled  Partlienla  c-edata  A. 
Adams,  Japan,  belong  to  this  species.  It  is  quite  likely  that  the  local- 
ity cited  is  wrong,  and  that  the  specimens  came  from  the  West  Indies, 
the  home  of  P.  (21)  niveus, 

PYRAMIDELLA  (TIBERIA)  PULCHELLA  A.  Adams. 

Plate  XXV,  fig.  4. 

Ohdiscus pukheUus  A.  Adams,  in  Sowerby  Thes.  Conch.,  1854,  p.  808,  pi.  clxxi. 

Shell  very  regular  elongate-conic,  yellowish-white,  marked  by  two 
moderately  broad,  equal  spiral  zones  of  brown,  one  at  the  periphery, 
the  other  on  the  anterior  portion  of  the  base.  Nuclear  whorls  two  and 
one-half,  moderately  large,  smooth,  about  one-third  immersed  in  thefirst 
of  the  post-nuclear  whorls,  having  their  axis  at  right  angles  to  the  axis 
of  these.  Post-nuclear  whorls  polished,  flattened,  slightly  shouldered 
at  the  summit,  marked  only  by  faint  lines  of  growth;  posterior  half 
between  the  sutures  pale  yellow,  anterior  half  white,  bounded  at  the 
periphery  by  the  spiral  chestnut  band  which  can  be  seen  at  the  suture 
of  all  the  whorls.  Periphery  of  the  last  whorl  slightly  angular.  Base 
short,  rounded,  marked  by  many  lines  of  growth  which  are  much 
stronger  here  than  between  the  sutures;  the  basal  color-band  is  sepa- 
rated from  the  columella  by  a  narrow  white  zone.  Aperture  subovate, 
somewhat  channeled  at  the  junction  of  the  outer  lip  and  the  colum- 
ella, outer  lip  thin,  apparently  not  fortified  within  by  varices  or  spiral 
lamellae;  columella  straight,  rather  strong,  reflected,  biplicate,  the  pos- 
terior fold  large,  lamellar,  a  little  below  the  insertion  of  the  columella, 
the  anterior  one  much  more  oblique  and  but  feebly  developed,  parietarl 
wall  covered  by  a  very  thin  callus. 

The  Berlin  collection  contains  four  specimens,  all  from  Japan;  one, 
belonging  to  the  Paetel  collection  is  described  and  figured.     It  has  lost 
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the   earlier  whorls,  the  eleven  remaining  measure:  long.  12.2  mm.; 
diam.  4.6  mm.     The  other  three  come  from  H.  Adams. 

Another  specimen,  the  nucleus  of  which  is  described,  is  No.  181207 
U.S.N.M.  This  also  comes  from  Japan.  It  has  twelve  post-nuclear 
whorls  and  measures;  long.  11.3  mm.;  diam.  4.3  mm. 

PYRAMIDELLA  (TIBERIA)  JAPONICA,  new  species. 
Plate  XXIV,  fig.  2. 

Shell  umbilicate,  regularly  elongate-conic,  polished,  bluish-white, 
with  a  diaphanous  spiral  band  on  the  middle  of  the  whorls  between 
the  sutures.  Nuclear  whorls  two,  moderately  large,  smooth,  having 
their  axis  at  a  right  angle  to  the  axis  of  the  later  whorls,  and  about 
one-third  immersed  in  the  first  of  these.  Post-nuclear  whorls  flattened, 
slightly  shouldered  at  the  summit,  marked  only  by  extremely  fine 
lines  of  growth.  Periphery  of  the  last  whorl  angular;  base  rather 
short,  well  rounded,  marked  by  rather  coarse  lines  of  growth.  Aper- 
ture moderately  large,  suboval  (outer  lip  fractured),  showing  indica- 
tions of  internal  lirations;  columella  very  strong,  somewhat  oblique, 
biplicate,  the  posterior  fold  lamellar,  situated  a  little  below  the  inser- 
tion of  the  columella;  anterior  fold  weak  and  very  oblique. 

The  type  and  only  specimen  is  immature;  it  has  eight  post-nuclear 
whorls  and  measures:  long.  6.1  mm.;  diam.  2.8  mm. 

The  specimen  is  from  the  Psetel  collection  and  comes  from  Japan; 
it  was  labeled  Syrrwla  vitrea  A.  Adams. 

PYRAMIDELLA  (TIBERIA)  PUSILLA  A.  Adams. 
Plate  XXIV,  fig.  6. 
Oheliscxis  pumllus  A.  Adams,  in  Sby.  Thes.  Conch.,  1864,  p.  809,  pi.  CLXxi,  fig.  7. 

Shell,  small,  minutely  umbilicate,  moderately  stout,  elongate-conic, 
milk-white.  Nuclear  whorls  small,  two  and  one-half  obliquely  im- 
mersed in  the  first  of  the  succeeding  whorls.  Post-nuclear  whorls 
slightly  rounded,  decidedly  shouldered  at  the  summits  and  somewhat 
angulate  at  the  periphery,  polished,  marked  only  by  lines  of  growth 
and  extremely  minute  microscopical  spiral  striations.  The  slight 
peripheral  angulations  show  above  the  summit  of  the  succeeding  whorl 
and  help  to  render  the  sutures  all  the  more  conspicuous.  Base  of  the 
last  whorl  rather  long,  well  rounded.  Aperture  suboval,  posterior 
angle  acute,  outer  lip  thin,  columella  slightly  oblique  and  revolute, 
showing  only  a  single  fold  at  the  edge.  In  specimens  which  have  the 
outer  lip  fractured,  the  second,  i.  e.,  anterior  fold  comes  plainly  into 
view  as  well  as  five  internal  lirations  of  the  outer  lip. 

The  specimen  described  and  figured  is  from  Japan.  It  has  eight 
post-nuclearwhorls  and  measures:  long.  6.4  mm.;  diam.  2.6  mm.    This  is 
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a  small,  shining,  milk-white  species,  which  might  easily  be  mistaken 
for  a  Syrnola^  on  account  of  the  deep-seated  anterior  fold.  Some  of 
the  specimens  show  faint  irregular  impressed  axial  lines,  which  we  con- 
sider accidental.  A.  Adams  described  a  species,  Oheliifcus  ebumeus^^ 
which,  according  to  the  meager  description,  appe>ars  to  differ  from 
I\  (T,)  pusiilla  onl}'  in  having  the  whorls  here  and  there  longitudinally 
sulcate.  If  these  sulcations  are  the  same  as  the  irregular  impressed 
axial  lines  seen  in  specimens  of  I\  {T.)  pusilla^  then  P,  (T,)  eburnea 
will  have  to  be  placed  in  the  synonymy  of  P.  (T.)  pusilla.  The  Berlin 
material  contains  two  shells,  both  from  Japan,  one  of  which  was 
obtained  from  H.  Adams,  the  other  belong  to  the  Paetel  collection. 

PYRAMIDELLA   (TIBERIA)    PUSILLA   JACKSONENSIS,  new  subspecies. 

Plate  XXVI,  fig.  8. 

There  are  two  specimens  of  Tlhefna  in  the  Poetel  collection  from 
Port  Jackson,  Australia,  which  agree  in  general  with  1\  {T.)  pusilla 
A.  Adams,  but  are  uniformly  stouter.  We  therefore  separate  them 
subspecificallj^  under  the  above  name.  The  type,  figured,  has  eight 
postnuclear  whorls  and  measures:  long.  6.1  mm.;  diam.  2.7  mm. 

PYRAMIDELLA  (TIBERIA)  TRIPASCIATA  A.  Adams. 

Plate  XXV,  fig.  6. 
Obelisciut  trifasciatus  A.  Adams,  Proc.  Zool.  See.,  1862,  p.  232. 

Shell  elongate-conic,  acuminate,  minutely  perforate,  vitreous,  with 
three  rather  broad  spiral  yellow  bands,  two  of  which  appear  between 
the  sutures  and  the  third  on  the  middle  of  the  base.  Nuclear  whorls 
two,  small,  well  rounded,  smooth,  a  little  more  than  half  obliquely 
immersed  in  the  first  of  the  succeeding  whorls.  Postnuclear  w-horls 
sligitly  rounded,  moderately  shouldered  at  the  summits,  polished, 
marked  only  by  fine  lines  of  growth  and  microscopic  spiral  striations, 
encircled  between  the  sutures  by  two  yellow  bands,  each  of  which  is 
about  one-quarter  the  width  of  the  space  between  the  sutures.  The 
whorls  are  thus  marked  by  a  vitreous  zone  at  the  summit,  then  a  yel- 
low one,  which  is  followed  by  another  vitreous  band,  ajid  finally  the 
second  yellow  zone,  which  extends  to  the  suture.  Periphery  of  the 
lavSt  whorl  well  rounded;  base  rather  long,  marked  with  lines  of  growth 
and  spiral  striations  as  on  the  spire;  the  yellow  band  on  the  middle  of 
the  base  is  of  the  same  width  as  the  other  two.  Aperture  rather  small, 
suboval,  posterior  angle  acute,  outer  lip  thin,  fortified  deeply  within 
hy  five  subequal  and  subequally  spaced  interrupted  spiml  lamella?; 
columella  straight,  strong,  reflected,  armed  with  two  folds,  a  strong 
lamellar  plait  a  little  anterior  to  its  insertion  and  a  much  weaker  and 

a  Proc.  Zool.  Soc.,  1862,  pp.  232-233. 
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much  more  oblique  posterior  one;  parietal  wall  apparently  without 
callus. 

The  .specimen  described  and  figured  is  from  the  Pwtel  collection 
and  comes  from  Japan.  It  was  wrongly  labeled  Agatha  nitidula  A. 
Adams.  The  specimen  has  eight  postnuclear  whorls  and  measures: 
long.  ()  mm.;  diam.  2.7  mm. 

PYRAMIDELLA  (TIBERIA)   DUNKERI,  new  name. 

Plate  XXV,  fig.  2, 

Odoiftomia  fasciata  Dunker,  Mai.  Blatt.,  VI,  1860,  p.  23^;  also  Moll.  Japonica, 
1861,  p.  17,  pi.  II,  fig.  2;  not  (Ododomia)  ChrysaUida  fascuita  Carpenter,  Cat 
Maz.  Shells,  1856,  p.  423. 

Shell  elongate-conic,  acuminate,  perforate,  subdiaphanous,  marked 
by  two  moderately  broad  golden  yellow  bands,  one  encircling  the 
whorls  a  little  posterior  to  the  periphery- ;  the  other,  which  is  about 
double  the  width  of  the  first,  is  situated  a  little  anterior  to  the.  middle 
of  the  base.  In  addition  to  these  two  bands  a  narrow  white  zone  sur- 
rounds the  whorls  a  little  posterior  to  the  middle  between  the  sutures. 
Nuclear  whorls  two  and  one-half,  small,  half  embedded  in  the  first  of 
the  later  whorls,  having  their  axis  at  a  right  angle  to  the  axis  of  these. 
Postnuclear  whorls  moderately  rounded,  decidedly  shouldered  at  the 
summit,  almost  tabulated,  marked  by  man}^  faint  lines  of  growth  and 
closely  placed  microscopic  spiral  striations,  which  are  equally  well 
developed  between  the  sutures  and  on  the  base.  Periphery  and  base 
of  the  last  whorl  well  rounded.  Aperture  small,  suboval;  posterior 
angle  obtuse,  outer  lip  thin,  no  internal  lirations  visible  (the^e  may 
prove  to  be  present  when  a  speinmen  is  ground  down);  columella 
slender,  reflected  biplicate;  posterior  fold  lamellar,  situated  a  little 
anterior  to  the  insertion  of  the  columella,  anterior  fold  very  oblique, 
weak;  parietal  wall  covered  by  a  mere  film  of  callus. 

The  type  is  from  Ousima,  Japan.  It  has  eight  postnuclear  whorls 
and  measures — long.  5  mm.;  diam.  2.3  mm. 

PYRAMIDELLA  (COSSMANNICA)  ACICULATA  A.  Adams. 

Plate  XXIV,  figs.  1,  8. 

OheUsexLS  acinilatus  A.  Adams,  in  Sowerby  Thes.  Conch.,  IS54,  p.  809,  pi.  cLXXi, 
figs.  21,  36. 

Shell  elongate-conic,  tapering  to  an  extremely  slender  apex,  polished, 
white,  with  a  slight  suffusion  of  brown  at  the  apex  and  near  the  aper- 
ture. Nuclear  whorls  two,  large  compared  with  the  early  postnuclear 
whorls,  helicoid,  depressed,  smooth,  having  their  axis  almost  at  a  right 
angle  to  the  axis  of  the  later  whorls  and  extending  beyond  the  outline 
of  these  on  the  left  side.     The  first  three  postnuclear  whorls  are  well 
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ix)unded,  the  next  five  considerably  flattened,  the  rest  dei*idedly  ohe.se. 
The  first  five  are  vitreous,  but  as  the  shell  grows  older  it  gi*adually 
becomes  milk-white;  summits  of  the  whorls  closely  appressed  to  the 
preceding  whorl,  the  appressed  portion  appearing  as  a  narrow  band, 
which  at  first  sight  appears  as  the  suture;  this,  however,  is  very  incon- 
spicuous. All  the  postnuclear  whorls  are  marked  by  tine  lines  of 
^owth  and  tine,  closely -placed,  wavy  spiral  striations.  Periphery  and 
base  of  the  last  whorl  well  rounded,  marked  by  lines  of  growth  and 
spiral  striations  as  betweeathe  sutures.  The  area  immediately  adjoin- 
ing the  columella  is  decidedly  depressed,  forming  a  pit,  but  the  axis 
is  not  perforate.  Aperture  auriform,  moderately  large,  oblique;  pos- 
terior angle  acute,  slightly  channeled  at  the  junction  of  the  outer  lip 
and  columella;  columella  rather  strong,  very  oblique,  revolute  show- 
ing only  the  lamellar  posterior  fold  when  the  lip  is  complete.  This 
fold  is  situated  a  little  anterior  to  the  insertion  of  the  columella. 
Parietal  wall  covered  by  a  decided  callus.  Specimens  having  the  outer 
lip  fractured  show  the  well-developed,  very  oblique  anterior  fold,  also 
seven  spiral  lirations  all  of  which  but  the  anterior  one,  which  is 
stronger,  are  subequal  and  subequally  spaced. 

This  species  enjoys  a  wide  distribution.  The  Paetel  collection  contains 
one  specimen  from  Hawaii,  which  we  tigure  and  which  was  labeled  Pyra- 
midellu  vartegata  A.  Adams,  but  is  certainly  not  that  species.  The  U.  S. 
National  Museum  has  six  shells.  No.  76720,  from  Wallis  Island,  one 
of  which  is  here  described,  and  three  lots  from  the  Viti  Islands:  No. 
42219,  seven  specimens;  No.  87933,  tive  specimens,  and  No.  101414, 
three  specimens,  all  of  which  are  remarkably  uniform  in  appearance. 
One  specimen  having  the  nucleus  and  tifteen  postnuclear  whorls 
measures — long,  17.3  mm.;  diam.  4.4  mm. 

PYRAMIDELLA  (ACTiEOPYRAMIS)   EXIMIA  Lischke. 

Plate  XXIII,  fig.  1. 

Monoptygma  eximium  Lischke,  Mai.  Blatt.,  XIX,  1872,  p.  103;  alao  Jap.  Meer. 
Conch.,  Ft.  3,  1874,  p.  59,  pi.  in,  figs.  4-6. 

Shell  elongate-conic,  solid,  polished,  early  whorls  white,  later  ones 
light  chestnut-brown,  encircled  by  subequal  spiral  zones.  Nuclear 
whorls  small,  smooth,  almost  wholly  immersed  in  the  first  postnuclear 
whorl.  First  four  post-nuclear  whorls  snowy  white,  the  second  half 
of  the  fifth  one  tinged  with  brown,  remainder  of  the  whorls  brown. 
All  of  the  whorls  are  moderately  rounded,  somewhat  shouldered  at 
the  summit,  sculptured  by  faint  lines  of  growth  and  deepl}^  incised, 
moderately  broad  spiral  lines,  of  which  there  are  six  on  the  second, 
seven  on  the  fourth,  and  on  the  remaining  whorls  between  the  sutures; 
on  the  penultimate  the  posterior  incised  line  becomes  obsolete  and 
the  flattened  raised  band  therefore   doubly  as  wide.     These   spiral 
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lines  are  crossed  by  very  fine,  equally  spaced  axial  l?ars,  which  lend 
them  a  punctate  appearance.  The  space  between  the  incised  lines  is 
about  four  times  as  wide  as  the  lines,  and  flattened.  Periphery 
and  base  of  the  last  whorl  well  rounded,  sculptured  like  the  space 
between  the  sutures;  incised  lines  eleven.  Aperture  lar^e,  pyriform, 
posterior  angle  acute;  outer  lip  sharp,  wavy,  showing  the  incised  lines 
within;  columella  moderately  strong,  somewhat  curved,  and  slightly 
revolute;  fold  not  visible  in  the  aperture;  parietal  wall  covered  by  a 
faint  callus. 

The  single  specimen  described  above  is  in  the  Dunker  collection. 
It  has  nine  post-nuclear  whorls  which  measure:  long.  18.1  mm.;  diam. 
6.8  mm.  This  is  very  likely  one  of  the  specimens  from  the  type  col- 
lection which  came  from  Japan. 

PYRAMIDELLA  (ACT^OPYRAMIS)  FULVA  A.  Adams. 
Plate  XXIII,  fig.  4. 
Monoplygma  fulva  A.  Adams,  Proc.  Zool.  Soc,  1851,  p.  222. 

Shell  elongate-conic,  greyish-black.  Nuclear  whorls  decollated. 
Post-nuclear  whorls  well  rounded,  very  high  between  the  sutures, 
scarcely  shouldered  at  the  summit,  marked  by  lines  of  growth,  and 
moderately  broad,  deeply  incised,  minutely  axially  barred  spiral  lines, 
of  which  six  occur  upon  the  second  to  sixth  whorl  and  seven  upon  the 
seventh  to  eighth,  between  the  sutures.  The  spaces  between  these 
lines  are  flattened  and  minutely  spirally  striated.  Periphery  of  the 
last  whorl  well  rounded.  Base  somewhat  prolonged,  sculptured  like 
the  space  between  the  sutures,  having  ten  of  the  deepl}^  incised  spiral 
lines.  Aperture  large,  narrow,  suboval,  posterior  angle  acute, 
columella  short,  moderately  strong,  twisted  and  slightly  revolute, 
with  a  weak  oblique  fold  near  its  insertion;  parietal  wall  covered  by 
a  thin  internal  callus. 

The  specimen  described  belongs  to  the  Pa3tel  collection  and  conies 
from  Japan.  It  has  nine  post-nuclear  whorls  which  measure:  long. 
20.3  mm.;  diam.  5.8  mm. 

P.  {A,)  fulva  differs  from  P,  {A.)  eximia  by  its  more  slender  form, 
much  higher  whorls  between  the  sutures,  much  less  shouldered  sum- 
mits, much  more  prolonged  base,  narrower  and  more  elongate  aper- 
ture, the  additional  fine  spiral  striations  on  the  raised  portion  between 
the  deeply  incised  spiral  lines,  and  by  its  color. 
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PYRAMIDELLA  (ACT^OPYRAMIS)  CASTA  A.  Adams. 
Plate  XIX,  fig.  4. 

Monoptygmn  caMa  A.  Adams,   Froc.  Zool.   Soc.,  1851,  p.  223;  alHO  in  Rowerby 
Thes.,  1854,  p.  818,  pi.  clxxii,  fijr.  22. 

Shell  elongate-conie,  moderately  stout,  yellowish-white.  Nuclear 
whorls  small,  almost  completely  immersed  in  the  first  post-nuclear 
whorl;  the  peripher}'  of  the  last  volution  only  is  visible,  and  this 
appeal's  at  right  angles  to  the  axis  of  the  later  whorls.  Post-nuclear 
whorls  moderately  rounded,  marked  by  mere  lines  of  growth  and 
many  broad,  deeply  incised  spiral  channels,  which  are  almost  equal  in 
breadth  to  the  raised  spaces  bounded  by  them.  These  channels  are 
crossed  by  numerous  small  axial  riblets,  which  render  the  edges  of  the 
spiral  raised  bands  somewhat  crenulate.  The  spiral  raised  bands  are 
faintly  spirally  striated.  Ten  of  these  incised  channels  appear  between 
the  sutures  on  the  third  and  fourth,  and  eleven  on  the  sixth  and  the 
penultimate  whorl.  The  p)osterior  channel  is  usually  a  little  wider 
than  the  rest.  Periphery  and  base  of  the  last  whorl  well  rounded,  the 
latter  sculptured  like  the  spaces  between  the  sutures,  having  twelve 
incised  channels.  Aperture  suboval,  posterior  angle  acute,  outer  lip 
wavy,  rather  strong  and  opaque;  columella  slender,  curved  and  twisted 
with  an  oblique,  obsolete  fold  near  its  insertion,  parietal  wall  without 
marked  callus. 

There  are  two  specimens  among  the  Berlin  material,  both  belonging 
to  the  Paetel  collection  and  both  from  Japan.  The  largest,  the  one 
described  above,  has  eight  post-nuclear  whorls  and  measures:  long. 
11.3  mm.;  diam.  4.1  mm.  The  other  has  seven  and  one-half  post- 
nuclear  whorls  and  measures:  long.  10.5  mm.;  diam.  3.9  mm. 

This  species  in  general  outline  recalls  J\  {A.)  fidva^  but  is  much 
smaller,  has  many  more  incised  spiral  channels,  and  is  white  in  color. 

PYRAMIDELLA  (ACTiEOPYRAMIS)   LAUTA  A.  Adams. 

Plate  XIX,  fig.  5. 

Monoplygma  lauta  A.  Adams,  Proc.  Zool.  S<>c.,  1851,  p.  222;  also  in  Sowerby 
Thes.,  1854,  p.  817,  pi.  clxxii,  fig.  20. 

Shell  broadly  elongate-conic,  subturrited,  rather  stout,  milk-white. 
Nuclear  whorls  small,  almost  completely  immersed  in  the  first  post- 
nuclear  whorl,  only  the  tilted  edge  of  two  volutions  is  apparent,  which 
indicates  that  the  axis  of  nuclear  whorls  is  at  right  angles  to  the  axis 
of  the  later  ones.  Post-nuclear  whorls  inflated,  strongly  shouldered 
at  the  summit,  decidedl}'  rounded,  marked  by  many  weak,  irregular 
axial  riblets  and  very  strongs  broad,  angular,  incised,  spiral  channels, 
which  are  crossed  by  many  more  or  less  regularly  spaced  and  sub- 
equally  developed    backward    slanting  axial    riblets.     These  riblets 
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reivfler  the  flattened  and  faintly  spirally  striated,  I'aised  spaces  between 
the  incised  channels  feebly  crenulated  on  both  edges.  Five  incised 
channels  appear  between  the  sutures  on  the  second  and  third  whorl 
and  six  on  the  fourth  and  fifth.  Periphery  and  base  of  the  last  whorl 
well  rounded,  the  latter  sculptured  like  the  space  between  the  sutures, 
with  six  spiral  channels.  Aperture  quite  large,  suboval,  posterior 
angle  obtuse,  outer  lip  thin,  denticulate.  The  incised  spiml  channels 
appear  as  a  chain  of  squarish  areolations  within,  by  transmitted  light; 
columella  moderately  strong,  somewhat  twisted  and  slightly  reflected 
with  a  subobsolete  oblique  fold  near  its  insertion;  parietal  wall  cov- 
ered by  a  very  feeble  callus. 

The  specimen  described  belongs  to  the  Pfetel  collection.  It  is  from 
Japan  and  has  six  and  three-fourths  post-nuclear  whorls  and  measures: 
long.  7  mm. ;  diam.  3.3  mm. 

PYRAMIDELLA  (ACT^OPYRAMIS)  AMCENA  A.  Adams. 

Plate  XIX,  fig.  1. 
Monoptygma  amana  A.  Adams,  Proc.  Zool.  Soc.,  1851,  p.  223. 

Shell  slender,  elongate-conic,  turrited,  milk  white.  Nuclear  whorls 
small,  almost  completely  immersed  in  the  first  of  the  later  whorls,  the 
peripheral  portion  of  the  last  volution  only  is  visible,  which  shows 
that  the  axis  of  the  nucleus  is  at  right  angles  to  the  axis  of  the  later 
whorls.  Post-nuclear  whorls  very  high  between  the  sutures,  decidedly 
shouldered,  moderately  well  rounded,  marked  by  rather  coarse  lines  of 
growth  and  deeply  incised  spiral  channels,  which  are  crossed  by  many 
regular,  quite  well-developed,  axial  riblets.  These  little  riblets  divide 
the  channels  into  tegular  chains  of  pits.  There  are  five  channels 
between  the  sutures  on  the  second  and  third  whorl  and  six  on  the 
following  three.  The  mised  portion  between  the  channels  is  of  about 
double  the  width  of  the  channel,  somewhat  crenulated  on  both  margins 
and  faintly  spirally  striated.  Periphery  and  base  of  last  whorl  well 
rounded,  sculptured  like  the  space  between  the  sutures,  with  nine 
spiral  channels,  the  raised  spaces  between  them  gi-adually  diminishing 
in  breadth  toward  the  umbilical  region,  which  is  somewhat  excavated. 
Aperture  subquadrate,  posterior  angle  acute,  junction  of  columella 
and  outer  lip  subchanneled;  outer  lip  somewhat  expanded  at  the  outer 
edge,  wavy  in  outline,  rather  thick,  the  incised  channels  appearing  as 
mere  lines  within  by  transmitted  light;  columella  straight,  thin,  fold 
not  visible  in  the  aperture;  parietal  wall  without  callus. 

Two  specimens  are  among  the  Berlin  material,  both  in  the  Paetel 
collection  and  from  Japan.  The  larger  one,  described  above,  has  seven 
post-nuclear  whorls,  and  measures:  long.  7  mm.;  diam.  2.6  mm.  The 
smaller  one,  labeled  papoides  A.  Adams,  has  six  post-nuclear  whorls, 
and  measures:  long.  5.4  mm.;  diam.  2.3  mm. 

This  species  recalls  P,  {A,)  laut((^  but  is  much  more  slender. 
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PYRAMIDELLA  ( ACTiEOPYRAMIS)   PUNCTIQERA  A.Adams. 

Plate  XIX,  fig.  2. 
Uimoptygma  puncHgera  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  VII,  1861,  p.  296. 

Shell  slender,  elongate-conic,  milk  white.  Nuclear  whorls  two, 
moderateh'  large,  depressed  helicoid,  obliquely  one-half  immersed  in 
the  first  of  the  later  whorls.  Post-nuclear  whorls  very  high  between 
the  sutures,  moderately  rounded  and  shouldered  at  the  summits, 
marked  by  rather  coai*se  lines  of  growth  and  deeply  impressed,  equally 
spaced  spiral  channels,  which  are  crossed  by  small,  quite  regular  and 
regularly  spaced  riblets.  The  space  between  these  riblets  appears  as  a 
pit  and  the  whole  groove  as  a  pitted  channel.  Six  channels  are  present 
between  the  sutures  on  the  second  to  fourth  and  seven  on  the  last  two 
whorls.  Peripher}'^  and  base  well  rounded,  the  latter  sculptured  like 
the  space  between  the  sutures,  crossed  by  eight  spiral  channels.  Aper- 
ture nioderatel}^  la-rge,  subquadrate,?  p)osterior  angle  acute,  (outer  lip 
fractured),  columella  moderately  strong,  twisted,  columellar  fold  not 
visible  in  the  aperture,  parietal  wall  covered  by  faint  callus. 

The  specimen  above  described  belongs  to  the  Paetel  collection.  It 
has  six  post-nuclear  whorls,  and  measures:  long.  5.4mm.;  diam.  1.8mm. 

The  present  species  in  some  respects  resembles  P.  (A.)  (umma 
Adams,  but  is  much  smaller,  much  more  attenuated,  with  proportion- 
ately much  higher  whorls. 

PYRAMIDELLA   (ACT^OPYRAMIS)  DIGITALIS,  new  species. 
Plate  XIX,  fig.  6. 

The  Paetel  collection  contains  a  young  individual  labeled  ^'Monop- 
tygma  digitalis  A.  Adams,"  from  Japan.  We  have  been  unable  to 
find  any  reference  to  such  a  species,  and  are  also  unable  to  make  it 
harmonize  with  any  of  the  described  forms.  While  we  dislike  to  base 
a  description  upon  a  young  individual,  we  nevertheless  feel  that  the 
pi'esent  report  would  be  incomplete  without  it. 

Nuclear  whorls  small,  completely  immersed,  only  the  rounded  periph- 
ery of  the  last  is  visible  above  the  first  of  the  succeeding  volutions. 
Post-nuclear  whorls  three,  inflated,  well-rounded,  shouldered,  the  second 
encircled  b\'  five  and  one-half  strong,  narrow,  subequal,  and  subequally 
spaced  spiral  keels  between  the  sutures,  separated  by  spaces  about  one 
and  one-half  times  as  wide  as  the  keels.  These  spaces  are  crossed  at 
regular  intervals  by  backward-slanting  axial  riblets  which  are  about 
two-thirds  as  wide  as  the  spiral  keels  but  not  quite  as  elevated. 
The  axial  ribs  and  spiral  keels  inclose  quite  regular,  depressed,  rhom- 
bic areas.  There  are  six  spiral  keels  on  the  third  whorl.  Periphery 
and  base  well  rounded,  the  latter  somewhat  produced  and  excavated 
near  the  small  umbilical  chink,  ornamented  like  the  spaces  between 
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the  sutures,  having  eight  spiral  keels.  Aperture  oval,  somewhat  effuse 
at  the  junction  of  the  columella  and  outer  lip,  posterior  angle  obtuse; 
outer  lip  strong,  rather  thick,  showing  as  many  low,  rounded  lirations 
within  as  there  are  spaces  between  the  keelson  the  outside;  columella 
strong,  armed  with  a  well-developed  oblique  fold  a  little  anterior  to 
its  insertion;  parietal  wall  covered  by  a  thin  callus. 
The  specimen  meiusures:  long.  2.2  mm.;  diam.  1.3  mm. 

PYRAMIDELLA  (SYRNOLA)  CINNAMOMEA  A.  Adams. 

Plate  XXVI,  fig.  1. 
Elusa  dnnamomea  A.  Adams,  Proc.  Zool.  Soc.,  1862,  p,  237. 

Shell  slender,  elongate-conic,  of  almost  rectilinear  outline,  polished, 
yellowish-brown.  Nuclear  whorls  two  and  one-half,  rather  large,  hel- 
icoid,  modei-ately  elevated,  smooth,  having  their  axis  at  a  right  angle 
to  the  axis  of  the  later  whorls  and  about  one-fouith  immersed  in  the 
first  of  them;  the  periphery  of  the  nucleus  extends  slightly  beyond 
the  outline  of  the  spire  on  the  left  side.  Post-nuclear  whorls  quite 
high  between  the  sutures,  flattened,  separated  by  slight  sutures  marked 
only  by  faint  lines  of  growth  and  numerous  extremely  fine  and  closely 
placed  spiral  striations.  Periphery  and  base  of  the  last  whorl  well 
rounded,  the  latter  rather  short.  Aperture  small,  suboval,  posterior 
angle  naiTow  and  acute,  outer  lip  thin,  columella  short,  curved,  mod- 
erately strong,  with  an  inconspicuous  oblique  fold  near  its  insertion; 
parietal  wall  covered  by  a  thin  callus. 

The  specimen  described  and  figured  belongs  to  the  Psetel  collection 
and  comes  from  Japan.  It  has  eight  post-nuclear  whorls,  and  measures: 
long.  4.2  mm.;  diam.  1.1  mm. 

This  shell  has  the  aspect  of  a  small,  straight  Eulima, 

PYRAMIDELLA  (SYRNOLA)  BRUNNEA  A.  Adams. 

Plate  XXIV,  figs.  4,  7. 

Oheliscwf  hrunneus  A.  Adams,  in  Sowerby  Thea.,  1854,  p.  810,  pi.  clxxi,  ^ff.  35. 
Ohdiscm  buxeus  Gould,  Proc.  Boat.  Soc.  Nat.  Hist.,  VII,  1861,  p.  403. 

Shell  elongate-conic,  light  brown,  shining.  Nuclear  whorls  two 
and  one-half,  small,  depressed  helicoid,  polished,  having  their  axis 
at  a  right  angle  to  the  axis  of  the  latter  whorls  and  about  one-sixth 
immersed  in  the  first  of  them.  Post-nuclear  whorls  flattened,  slightly 
shouldered,  rather  low  between  the  sutures,  marked  only  b\^  lines  of 
growth  and  microscopic  spiral  striae.  Sutures  subchanneled  and 
minutely  crenulated.  Periphery  and  base  of  last  whorl  well  rounded, 
marked  like  the  spaces  between  the  sutures.  Aperture  suboval,  pos- 
terior angle  acute;  outer  lip  thin;  columella  short,  somewhat  twisted 
and  revolute,  bearing  a  strong  oblique  fold  a  little  anterior  to  its  in- 
sertion; parietal  wall  covered  by  a  thin  callus. 
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A.  AdaiU8'«  type  came  from  Japan.  The  aJ)ove  de^<(•ription  is  based 
upon  two  individuals  from  a  lot  of  four,  U.  S.  National  Museum  col- 
lection, No.  170808,  which  come  from  Hirado,  Hizen,  Japan.  The 
nucleus  was  described  from  one  specimen  and  the  post-nuclear  charac- 
ters from  the  most  perfect  individual  in  the  collection,  which  belongs 
to  the  same  lot;  this  has  sixteen  post-nuclear  whorls,  and  measures: 
long.  17,  6  mm. ;  diam.  4.5  mm.  This  specimen  is  a  little  more  slender 
than  the  average  individual.  One,  having  fourteen  post-nuclear  whorls, 
measures:  long.  14.2  mm.;  diam.  4.3  mm.  Some  show  five  well-devel- 
oped, subequal  and  subequally  spaced  interrupted  lirations  on  the 
outer  lip.  The  fine  spiral  striations  are  quite  superficial  and  do  not 
appear  on  specimens  which  are  somewhat  worn.  There  are  two  other 
specimens,  No.  130076,  in  the  U.  S.  National  Museum  from  Japan. 
Gould's  type  of  Oheliscus  iiut^m  is  from  the  China  Seas;  it  is  an  immature 
shell  of  ten  post-nuclear  whorls  and  is  registered  as  No.  339.  A  speci- 
men received  from  Eastlake,*  No.  160634,  was  collected  at  Hongkong, 
China.  The  Berlin  collection  contains  one  worn  and  bleached  indi- 
vidoal  which  is  lacking  a  number  of  the  early  post-nuclear  whorls. 
It  was  labeled  Obdiscus  hlcolor  Menke,  California,  which  of  course  is 
an  error.  O,  hlcolor  is  a  triplicate  8pe(^ies=  Pyramldella  {LinigchAxeiLH) 
hicolor  Menke. 

PYRAMIDELLA  (IPHIANA)  LISCHKEI,  new  species. 
Plate  XXV,  fig.  1. 

Shell  slender,  elongate-conic,  subdiaphanous,  polished,  girdled  by 
two  golden-yellow  bands  between  the  sutures.  Nuclear  whorls  de<tol- 
lated.  Post-nuclear  whorls  rather  high  between  the  sutures,  very 
slightly  shouldered  and  well  rounded,  marked  by  rather  strong  lines 
of  growth  and  scarcely  visible  closely  placed  spiral  striations.  The 
posterior  band  lies  somewhat  posterior  to  the  middle  of  the  whorl, 
while  the  anterior  one  is  somewhat  posterior  to  the  periphery,  showing 
therefore,  on  all  the  whorls  a  little  above  the  well-marked  suture. 
Periphery  of  the  last  whorl  well  rounded.  Base  attenuated.  Aper- 
ture suboval,  posterior  angle  acute,  outer  lip  slightly  expanded  ante- 
riorly, without  internal  lirations,  columella  reenforced  by  the  attenu- 
ated base,  and  almost  enveloped  by  it,  bearing  a  moderately  strong, 
oblique  fold  near  its  insertion;  parietal  wall  covered  by  a  thin  callus. 

The  specimen  described  above  belongs  to  the  Ptetel  collection  and 
comes  from  Japan.  It  has  eight  post-nuclear  whorls,  and  measures: 
long.  4.6  mm.;  diam.  1.4  nun. 
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PYRAMIDELLA  (IPHIANA)  TENUISCULPTA  Lischke. 
Plate  XXVI,  figs.  3,  5. 

OheligaiJ<  tenuisculptus  Lischke,  Mai.  Blatt,  1872,  XIX,  p.  102;  also  Jap.  Meer. 
Conch.,  Ill,  1874,  pp.  58-59,  pi.  iii,  figs.  7-8. 

Shell,  elongate-conic,  sides  of  the  spire  rectilinear  in  outline,  pale 
wax-yellow.  Nuclear  whorls  decollated.  Post-nuclear  whorls  flat- 
tened, increasing  very  regularly  in  size,  slightly  shouldered  at  the 
summit,  separated  by  well-marked  sutures,  and  marked  by  faint  lines 
of  growth  and  numerous  fine,  closely  spaced  spiral  striations.  Periph- 
ei*}^  of  the  last  whorl  somewhat  angulated.  Base  very  short,  well 
rounded  and  slightly  excavated  at  the  umbilical  region,  sculptured  like 
the  space  between  sutures.  Aperture  subquadmte,  posterior  angle 
acute,  outer  lip  thin,  without  internal  lirations,  columella  short,  some- 
what twisted,  revolute,  l)earing  a  moderately  strong  oblique  fold  a 
little  anterior  to  its  insertion. 

The  specimen  described  belongs  to  the  Psetel  collection,  and  is  from 
Japan.  It  has  eleven  post-nuclear  whorls  (the  apex  and  perhaps  the 
first  two  or  three  post-nuclear  whorls  being  lost),  and  measures:  long. 
10.4  mm. ;  diam.  2.9  mm.    It  was  labeled  Obelisous  halteatus  A.  Adams. 

PYRAMIDELLA  (STYLQPTYGMA)   SEROTINA  A.  Adams. 
Plate  XVII,  fig.  5. 
Sirnwln  .serothiay  A.  Adams,  Proc.  Zool.  Soc.,  1862,  p.  234. 

Shell  very  small,  elongate-conic,  wax-yellow,  darker  toward  the 
apex.  Nuclear  whorls  one  and  one-half,  rather  large,  loosely  coiled, 
white,  obliquely  immersed  in  the  first  post-nuclear  whorl,  i.  e.,  the 
first  post-nuclear  whorl  encircles  the  nucleus  and  is  thereby  rendered 
quite  large  and  stands  out  beyond  the  general  outline  of  the  shell. 
Post-nuclear  whorls  polished,  moderately  rounded,  marked  by  faint 
lines  of  growth  and  here  and  there  by  an  impressed  axial  line.  Spiral 
sculpture  absent.  The  first  four  whorls  are  marked  by  a  rather  broad, 
conspicuous  reddish-brown  band  which  encircles  them  at  about  one- 
third  of  the  distance  between  the  sutures  anterior  to  the  summit;  on 
the  fifth  and  sixth  whorls  this  band  appears  as  a  faint  line.  The 
periphery  of  the  last  whorl  is  also  encircled  by  a  pale  reddish-yellow 
spiral  zone,  part  of  which  can  be  seen  projecting  above  the  well- 
impressed  sutures  on  the  preceding  two  volutions.  Periphery  and 
base  of  the  last  whorl  well  rounded,  the  latter  rather  short,  marked 
like  the  space  l>etween  the  sutures.  Aperture  subquadrate,  posterior 
angle  acute  (outer  lip  fractured),  showing  seveml  internal  lirations; 
columella  stout  with  a  strong  o})lique  fold  somewhat  anterior  to  it^ 
insertion;  parietal  wall  covered  by  a  thin  callus. 

The  specimen  here  described  belongs  to  the  Pietel  collection.    It  hs^ 
seven  post-nuclear  whorls,  and  measures:  long  3  mm.;  diam.  1.1  mm. 
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PYRAMIDELLA  (AGATHA)  VIRGO  A.  Adams. 

Plate  XVIII,  fig.  2. 

AgcUhu  rirgo  A.  Adamh,  Ann.  Mag.  Nat.  Hist,  VI,  1860,  p.  422, 
Myonia  Hrgo  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  VII,  1861,  p.  295, 
Menestho  rirgo  A.  Adams,  Ann.  Mag.  Nat  Hist.,  VUy  1861,  p.  295, 
Myonia  rirgo  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  VIII,  1861,  p.  142, 
Amathvf  rirgo  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  VIII,  1861,  p.  304. 

Shell  elongate-conic,  subturrited,  milk-white.  Nuclear  whorl^s  two, 
.small,  well  rounded,  obliquely  about  one-half  immersed  in  the  first 
[)ost-nucleAr  whorl.  Post-nuclear  whorls  rather  high  between  the 
sutures,  inflated,  well  rounded,  shouldered,  marked  by  irregular  lines 
of  growth  which  lend  the  surface  a  somewhat  uneven  appearance  and 
many  fine,  closely-placed  wavy  spiral  striations;  sutures  strongly 
marked.  Peripheiy  of  the  last  whorl  with  a  faint  suggestion  of  an 
angulation.  Base  prolonged,  gently  rounded,  marked  like  the  spaces 
between  the  sutures.  Aperture  elongate-ovate,  posterior  angle  obtuse, 
somewhat  eflfuse  at  the  junction  of  the  lip  and  columella;  outer  lip  thin 
without  internal  lirations;  columella  short,  curved,  with  a  very  strong, 
acute,  oblique  fold  near  its  insertion  which  fuses  directly  and  is  con- 
tinuous with  the  anterior  reflected  portion  of  the  columella;  parietal 
wall  covered  by  a  very  thin  callus. 

The  specimen  described  w^as  received  from  Hilgendorf  and  comes 
from  Japan.  It  has  ten  post-nuclear  whorls  and  measures:  long.  13.7 
mm.;  diam.  4.4  mm.  There  are  two  other  individuals  among  the  Ber- 
lin material,  both  young  specimens  and  both  from  Japan.  I\  (A.) 
rirgo  A.  Adams  is  the  type  of  Agatha;  we  do  not  know  wh}'  Adams 
changed  this  to  Myonia  and  Amathls  as  we  have  been  unable  to  find 
the  name  preoccupied. 

TURBONILLA  (CHEMNITZIA)  MULTIGYRATA  Dunkcr. 
Plate  XX,  fig.  4. 
TurboniUa  multigyrataDirsKEiRj  Ind.  Moll.  Mar.  Jap.,  1882,  II,  pi.  xiii,  figs.  18-20. 

Shell  large,  elongate-conic,  milk-white.  Nuclear  whorls  three,  large, 
helicoid,  moderatel}^  elevated,  having  their  axis  at  a  right  angle  to  the 
axis  of  the  later  whorls  and  scarcely  at  all  immersed  in  the  first  of  them. 
Post-nuclear  whorls  well  rounded,  the  greatest  convexity  falling  a 
little  anterior  to  the  middle  between  sutures,  moderately  shouldered, 
and  ornamented  by  strong,  rounded,  oblique,  flexuose  axial  ribs,  which 
are  somewhat  fused  at  the  summit  and  more  so  at  the  periphery. 
Intercostal  spaces  rounded,  not  quite  as  wide  as  the  ri})s,  decidedly 
depressed,  terminating  suddenly  at  the  periphery.  Fourteen  axial 
ribs  are  present  upon  the  first,  eighteen  upon  the  fifth,  twenty  upon 
the  tenth,  and  twenty-four  upon  the  penultimate  whorl.  Suture  chan- 
neled, peripheiy  somewhat  angu late,  the  summits  of  succeeding  whorls 
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fall  a  little  anterior  to  the  periphei-al  termination  of  the  depressed 
intercostal  spaces  and  leave  a  very  narrow  smooth  band  apparent  in 
the  suture.  Base  of  the  last  whorl  verj^  short,  slightly  rounded,  with 
a  small  depressed  area  at  the  columella.  Aperture  suhquadmte,  mod- 
erately large,  posterior  angle  obtuse,  outer  lip  thin,  showing  the 
external  sculpture  within  by  transmitted  light:  columella  short, 
straight,  and  slightly  re  volute,  with  a  weak,  deep  seated,  oblique  fold 
near  its  insertion,  which  is  not  apparent  in  the  aperture  when  this  is 
viewed  squarely. 

The  type  comes  from  Japan,  has  fifteen  post-nuclear  whorls  and 
measures:  long.  11.5  mm.;  diam.  2.8  mm. 

TURBONILLA  (CHEMNITZIA)  DUNKERI  Clessin. 

Plate  XX,  fig.  3. 

Turbonilla  dunkeri  Clessin,  Mart.  Chem.  Conch.  Cab.,  2d  ed.,  Pyram.,  1900, 
p.  257,  pi.  XLi,  fig.  3. 

Shell  elongate-conic,  gently  tapering,  dircy  white.  Nuclear  whorls 
three,  small,  decidedly  elevated,  very  loosely  coiled,  having  their  axis 
at  a  right  angle  to  the  axis  of  the  later  whorls  and  scarcely  at  all  im- 
mersed in  the  first  of  them.  Post-nuclear  whorls  very  slightly  rounded, 
almost  flattened  in  the  middle  between  the  sutures,  rather  high,  marked 
by  strong,  rounded,  oblique  axial  ribs  which  extend  prominent!}^  from 
the  summit  of  the  whorls  to  the  periphery.  Intercostal  spaces  about 
as  wide  as  the  ribs,  decidedly  depressed,  extending  from  the  summit 
to  the  periphery,  where  they  suddenly  terminate.  Twelve  axial  ribs 
are  present  on  the  first,  sixteen  on  the  fifth,  and  twenty -one  on  the 
penultimate  whorl.  These  ribs  are  not  at  all  fused  at  the  summit  of 
the  whorls,  but  remain  distinct.  At  the  periphery,  however,  they  do 
become  fused  and  terminate  the  depressed  interspaces.  Sutures  sub- 
channeled.  Periphery  of  the  last  whorl  slightly  angulated.  Base 
moderately  long  and  gently  rounded.  Aperture  small,  subquadrate, 
posterior  angle  obtuse,  outer  lip  thin,  columella  slender,  slightly 
curved  and  somewhat  revolute,  having  a  weak,  very  oblique,  deep- 
seated  fold  near  its  insertion,  which  is  not  visible  in  the  aperture  when 
this  is  viewed  squarely. 

There  are  three  specimens  in  the  Dunker  collection,  Clessin's  types; 
they  are  from  Nagasaki,  Japan.  The  largest  one  of  these,  the  one 
above  described,  has  eleven  post-nuclear  whorls  and  measures:  long. 
6.2  mm.;  diam.  1.6  mm.  The  smallest  one  agreeing  in  every  way 
with  the  larger  specimen,  has  nine  post- nuclear  whorls  and  me^isures: 
long.  4.2  mm.;  diam.  1.2  mm. 

Clessin's  figure  of  this  species  is  so  poor  that  it  not  only  fails  in 
delineating  the  characters  of  the  species,  but  is  absolutely  misleading. 
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TURBONILLA  (CHEMNITZIA)  ABSEIDA,  new  species. 
Plate  XXI,  fig.  4. 

Shell  large,  elongate-eonic,  inilk-white,  shining.  Nuclear  whorls 
decollated.  Post-nuclear  whorlsdecidedly  rounded,  slightly  shouldered 
and  somewhat  constricted  at  the  periphery,  marked  by  very  strong  lam- 
ellar oblique  axial  ribs  and  deeply  impressed  intercostal  spaces  which 
are  about  twice  as  wide  as  the  ribs.  The  ribs  do  not  fuse  at  the  sum- 
mit but  terminate  strongly  as  cusps,  rendering  the  outline  of  the 
summits  wavA^;  they  fuse  at  the  periphery  and  there  suddenly  termi- 
nate the  deep  intercostal  spaces.  The  type,  which  has  lost  the  nucleus 
and  perhaps  the  first  three  post-nuclear  whorls,  has  fourteen  ribs  on  the 
first  (reniaming),  sixteen  on  the  fifth,  and  twenty-two  on  the  penulti- 
mate whorl.  The  summits  of  succeeding  whorls  on  the  later  volu- 
tions drop  a  little  anterior  to  the  periphery  and  permit  a  narrow  plain 
band  to  appear  above  the  suture.  Periphery  of  the  last  whorl  slightly 
angulated.  Base  short,  well  rounded.  Aperture  moderately  large, 
subquadrate,  posterior  angle  obtuse;  outer  lip  thin,  showing  the  exter- 
nal sculpture  within  by  transmitted  light;  columella  oblique,  revolute, 
with  a  weak  oblique  fold  at  its  insertion. 

The  type  and  five  additional  specimens  belong  to  the  Dunker  collec- 
tion and  come  from  Japan.  One  of  these  has  been  donated  to  the 
U.  S.  National  Museum,  where  it  is  entered  as  No.  185886.  The  ten 
remaining  post-nuclear  whorls  in  the  type  measure:  long.  8.4  mm.; 
diam.  2.3  mm.  Another  specimen  lacking  only  the  nucleus  has  twelve 
post-nuclear  w^horls  and  measures:  long.  8  mm.;  diam.  2.3  mm.  It  is 
possible  that  this  form  may  be  Turbonillci  perfecta  A.  Adams,  but  this 
can  only  be  decided  when  Adams'  types  shall  have  been  located.  His 
scant  descriptions  and  lack  of  measurements  make  positive  identifica- 
tion impossible  when  dealing  with  Chemnitzia^  TvrhimUla^  or  Odos- 
tmnia. 

TURBONILLA  (CHEMNITZIA)  APPROXIMATA,  new  species. 

Plate  XX,  fig.  1. 

Shell  elongate-conic,  gently  tapering,  white.  Nuclear  whorls  decol- 
lated. Post-nuclear  whorls  flattened,  slightly  shouldered,  ornamented 
by  strong,  rather  narrow,  oblique,  axial  ribs  which  are  distinct  at  the 
summit  but  fuse  at  the  periphery.  Twelve  of  these  ribs  appear  on 
the  first,  fifteen  upon  the  fifth,  eighteen  upon  the  tenth,  and  twent} - 
two  upon  the  penultimate  whorl.  Intercostal  spaces  a  little  wider  than 
the  ribs,  decidedly  depressed,  terminating  suddenly  at  the  periphery. 
The  summit  of  the  succeeding  whorls  falls  a  little  anterior  to  the 
termination  of  the  intercostal  spaces  and  leaves  a  very  narrow  smooth 
area  above  the  well-marked  sutures.  Periphery  of  the  last  whorl  very 
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slightly  angulated,  base  moderately  long  and  well  rounded.  Aperture 
moderately  large,  subquadmte,  posterior  angle  aoute,  outer  lip  thin, 
showing  the  external  sculpture  within  by  transmitted  light;  columella 
slender,  oblique,  somewhat  revolute;  columellar  fold  not  apparent  in 
the  aperture,  parietal  wall  covered  by  a  thin  film  of  callus. 

There  are  two  specimens  in  the  Berlin  collection,  both  belong  to  the 
Dunker  collection  and  come  from  Japan;  one  of  these  has  been  donated 
to  the  U.  S.  National  Museum  and  is  entered  as  No.  185887,  the  other, 
the  type,  has  thirteen  post-nuclear  whorls,  and  measures:  long.  8.2  mm. ; 
diam.  2.1  mm. 

TUBONILLA  (CHEMNITZIA)   INFANTULA,  new  species. 
Plate  XX,  fig.  2. 

Shell  v^er}^  small,  slender,  milk-white.  Nucleus  prominent^  helicoid, 
with  elevated  spire,  consisting  of  two  and  one-half  whorls,  which  are 
about  one-fourth  immersed  in  the  first  of  the  later  whorls  and  have 
their  axis  at  a  right  angle  to  the  axis  of  these.  Post-nuclear  whorls 
six,  moderately  rounded  and  ornamented  by  strong,  oblique  ribs,  of 
which  sixteen  occur  upon  the  first  and  eighteen  upon  the  penultimate 
whorl.  Intercostal  spaces  about  as  wide  as  the  ribs,  terminating 
abruptly  at  the  periphery.  Base  smooth.  Aperture  moderately  large; 
outer  lip  (fractured).  This  is  a  young  specimen;  we  add  it  to  make 
the  report  complete.  It  was  collected  by  Hilgehdorf  in  Ja^mn  and 
measures:  long.  2.1  mm.;  diam.  .6  mm. 

TURBONILLA  (CHEMNITZIA)  ACTOPORA,  new  species. 
Plate  XX,  fig.  6. 

Shell  very  slender,  elongate-conic,  white.  Nuclear  whorls  small, 
helicoid,  obliquely  one-third  immersed  in  the  first  of  the  later  whorls. 
Post-nuclear  whorls  rather  high  between  the  sutures,  flattened  and 
somewhat  shouldered  at  the  summit,  marked  by  rather  poorly  devel 
oped,  low,  broad,  rounded,  obliquely  slanting  axial  ribs  of  whi<'h 
fourteen  appear  upon  the  second,  sixteen  upon  the  fifth  and  tenth 
whorl.  On  the  penultimate  these  ribs  are  subobsolete.  Intercostal 
spaces  shallow,  narrow,  terminating  at  the  periphery.  Periphery  and 
base  of  the  last  whorl  well  rounded,  smooth.  Aperture  moderately 
large,  sub(juadrate;  posterior  angle  obtuse,  outer  lip  thin,  showing  the 
external  sculpture  within  by  transmitted  light;  columella  oblique, 
straight,  somewhat  revolute,  bearing  a  low,  rounded  fold  a  little  ante- 
rior to  its  insertion;  parietal  wall  covered  by  a  mere  film  of  callus. 

The  Dunker  collection  contained  fiv^e  specimens  of  this  species,  one 
of  which  has  been  donated  to  the  U.  S.  National  Museum,  No.  1858S8, 
all  from  Japan.  The  type  has  twelve  post-nuclear  whorls  and  meas- 
ures: long.  ^,X  mm.;  diam.  1.5  mm. 
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The  slender  shape  and  poorly  developed  sculpture  which  becomes 
subobsolete  on  the  last  whorl  will  differentiate  this  from  the  other 
described  species. 

TURBONILLA  (CHEMNITZIA)  ACOSMIA,  new  species. 
Plate  XX,  fig.  5. 

Shell  mther  stout,  broadly  elongate-conic,  gently  tapering,  milk- 
white.  Nuclear  whorls  one  and  three-fourths,  planorboid,  large, 
extending  somewhat  beyond  the  outline  of  the  spire  on  the  left  side, 
scarcely  at  all  immei-sed,  having  their  axis  at  a  right  angle  to  the  axis 
of  the  later  whorls.  Post-nuclear  whorls  rather  high  between  the 
sutures,  slightly  rounded,  somewhat  shouldered,  ornamented  by  rather 
low,  broad,  rounded,  oblique  axial  ribs  (which  are  badly  worn  on  the 
first  two  whorls),  the  third  contains  fourteen,  the  fifth  twenty,  and  the 
penultimate  thirty;  these  ribs  are  distinct  at  the  summit,  but  fuse  at 
the  periphery  of  the  whorls.  Intercostal  spaces  narrow,  scarcely 
depi-essed  below  the  general  surface  of  the  shell,  extending  to  the 
periphery.  Sutures  well  marked.  The  summits  of  the  last  three 
whorls  fall  a  very  little  anterior  to  the  termination  of  the  intercostal 
spaces  and  le^ve  a  very  narrow  plain  band  above  the  suture.  Periph- 
ery and  base  of  the  last  whorl  well  rounded.  Aperture  subquadrate, 
somewhat  produced  and  effuse  at  the  junction  of  the  columella  and  the 
outer  lip;  posterior  angle  acute,  outer  lip  thin,  showing  the  external 
sculpture  within  by  transmitted  light;  columella  straight,  oblique, 
somewhat  revolute,  with  a  very  weak,  low,  oblique  fold  a  little  ante- 
rior to  its  insertion. 

The  type  belongs  to  the  Dunker  collection  and  is  without  definite 
locality.  All  the  other  Pyramidellids  in  the  Dunker  collection  are 
from  Japan.  It  is  quite  probable  therefore  that  this  may  also  be  the 
home  of  the  present  species.  The  type  and  only  specimen  has  ten 
post-nuclear  whorls  and  measures:  long.  8.4  mm.;  diam.  2.4  mm. 

T,  acosmia  is  similar  in  outline  and  ribbing  to  TurbonUla  {Stno- 
turbmuUa)  8€mtra  =  (r\eyf  name  for  TurbonUla  obellscus  Gould,"  not 
Cliemnitzia  obdisciisQ.  B.  Adenns ^^  =  Turhfmillu  {StrioturhonUlu)  ohe- 
lisciis  C.  B.  Adams)  from  Simons  Bay,  Cape  Town,  South  Africa,  but 
lacks  the  fine  spiral  striae  and  is  in  every  way  somewhat  smaller. 

TURBONILLA   (CHEMNITZIA)  GARRETTIANA,  new  name. 

Plate  XXI,  fig.  5. 

Odostamia  sulcata  Garrett,  Ptoc.  Acad.  Nat.  Sci.  Philadelphia,  1873,  p.  224,  pi. 
Ill,  fig.  46.     Not  TurboniUa  mlcata  de  Folin,  1871. 

Shell  moderately  large,  subdiaphanous,  bluish  white,  shining.  Pkrly 
whorls  decollated.    Later  whorls  almost  flattened,  somewhat  shouldered 

«Proc  Host.  Soc.  Nat.  HiBt.,  VII,  1861,  p.  406.     ^Contr.  to  Conch.,  1850,  pp.  72-73. 
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at  the  summits,  ornamented  with  poorly  developed,  broad,  low,  almost 
vertical  axial  ribs  which  are  strongest  at  the  summit  of  the  whorls  and 
gradually  grow  weaker  toward  the  periphery.  The  first  three  post- 
nuclear  whorls  probably  are  lost.  The  second  of  those  left  has  eighteen 
ribs;  the  antipenultimate  twenty-four  and  the  penultimate  twenty-two: 
on  this  they  are  much  weaker  than  on  the  preceding  whorls.  Inter- 
costal spaces  broad  and  shallow,  scarcely  sunk  below  the  general  sur- 
face of  the  shell,  becoming  obsolete  toward  the  periphery  like  the 
ribs.  Sutures  well  marked.  Base  of  the  last  whorl  rather  prolonged, 
smooth.  Aperture  moderately  large,  suboval,  posterior  angle  acute; 
outer  lip  thin,  junction  of  the  columella  and  outer  lip  well  rounded; 
columella  oblique,  somewhat  revolute,  provided  with  a  prominent  fold, 
a  little  anterior  to  its  inseilion;  parietal  wall  covered  by  a  thin  callus. 
The  sixteen  remaining  whorls  measure:  long.  7.3  mm.;  diam.  2.1  nnn. 
The  type  is  No.  58111  of  the  collection  of  the  Philadelphia  Academy 
of  Natural  Sciences  and  was  collected  by  Garrett,  in  the  Viti  Islands. 

TURBONILLA  (CHEMNITZIA)  CRENULATA  Menkc. 

Plate  XXI.  fig.  (i. 

Oxiftrerna  crenulata  Menke,  Synopsis  Methodica  MolluHCorum,  1830,  p.  137. 

Shell  elongate-conic,  subturrited,  milk-white.  Nuclear  whorls 
decollated.  Post-nuclear  whorls  flattened,  somewhat  shouldered  at 
the  summit,  crossed  by  strong,  rounded,  very  oblique,  slightly  sinuous, 
axial  ribs,  of  which  sixteen  occur  upon  the  fourth,  twenty  upon  the 
tenth,  and  twenty-four  ui)on  the  penultimate  whorl.  These  ribs  show 
a  tendency  toward  fusing  at  the  summit  of  the  whorl,  where  they 
})ecome  slightly  thickened;  they  extend  strongly  to  the  well-impressed 
sutures.  Intercostal  spaces  about  one-half  as  wide  as  the  ribs,  mod- 
erately depressed,  terminating  suddenly'  at  the  somewhat  angulated 
periphery  of  the  last  whorl.  Base  of  the  last  whorl  short,  well 
rounded,  moderately  large,  marked  only  by  lines  of  growth.  Aper- 
ture subquadrate,  somewhat  effuse  at  the  junction  of  the  lip  and  col- 
umella, posterior  angle  acute,  outer  lip  thin,  showing  the  external 
sculpture  within  by  transmitted  light,  columella  straight,  almost  ver- 
tical, somewhat  revolute,  provided  with  a  very  weak  oblique  fold  at 
its  insertion;  parietal  wall  covered  by  a  thin  caHus. 

There  are  two  sp(»cimens  in  the  Pjetel  collection  which  we  believe  to 
be  the  types.  They  are  labeled  ''Mexico.''  They  agree  in  every  re- 
spect, except  in  the  number  of  whorls.  We  have  figured  and  described 
the  larger  one  of  the  two,  which  has  thirteen  post-nuclear  whorls  and 
measures:  long.  HA]  mm;  diam.  2  mm. 

Menke '^  st^ites  that  the  specimens  were  collected  by  Doctor  Schiede. 
I' pon  search  it  was  ascertained  that   Doctor  Schiede  collected  on  the 

«8ynoi>8iH  Methodica  Molhiscoruin,  1830,  p.  137. 
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Atlantic  side,  especially  about  Vera  Cruz.     It   is,  therefore,  (juite 
likely  that  this  may  be  the  home  of  the  present  species. 
Oxytrenia  was  proposed  by  Katine^sque  for  a  genus  of  Melanian», 

NISITURRIS,  new  subgenus. 
Plate  XXIV,  fig.  3. 

This  subgenus  is  proposed  for  TurhmlUa  (3^)  cryHt(tll!n<i^  which  is 
differentiated  from  all  the  Turbonillas  which  we  have  seen  by  its  very 
peculiar  nucleus.  The  nucleus  in  Turbojiilla  is  helicoid  or  planorboid; 
in  this  individual,  however,  it  is  pupoid — that  is,  the  nuclear  whorls 
resemble  a  small  sinistral  pupa  placed  obliquely  on  the  later  whorls. 
The  post-nuclear  characters  are  those  of  Chemnltzid  s.  s. 

TURBONILLA  (NISITURRIS)  CRYSTALLINA,  new  species. 

Plate  XVII,  fig.  7.    Plate  XXIV,  fig.  3. 

Chemnitzia  crystallina  Ditnkkr,  Cat.  Mup.  Godeffroy,  IV,  1869,  p.  78  (a  nomen 
nudum),  not  Pyramis  crystallina  Browx,  1827  (  =  Odosiomia)  nor  Odoatomia 
crydallina  Garrett,  1873  {•=  Pyramidella  (Iphiana)  crystallina),  nor  Odos- 
tomia  (Aurictdina)  crystallina  Monterosato,  see  Cams.  Prod.  Fauna  Me<lit.,  p. 
275,  1893;  =0.  rftap/iana  Jeffreys. 

Shell  ver}^  slender  and  thin,  elongate-conic,  slightly  umbilicated, 
almost  transparent.  Nuclear  whorls  large,  very  much  elevated,  coiled 
to  resemble  a  small  sinistral  Pupa,  smooth,  situated  obliquely  upon 
the  spire  of  the  post-nuclear  whorls  and  extending  considerably  beyond 
the  lateral  outline  of  this.  Post-nuclear  whorls  rather  high  between 
the  sutures,  somewhat  overhanging  (this  is  particularly  true  of  the 
earlier  volutions),  slightly  shouldered  at  the  summit,  ornamented  by 
strong,  oblique,  rounded  axial  ribs,  which  are  slightly  cusped  at  their 
posterior  extremity,  where  they  show  a  tendency  toward  becoming 
fused;  fused  at  the  periphery;  twenty-two  of  these  ribs  occur  upon 
the  first  (this  whorl  is  more  rounded  than  the  rest  and  closer  ribbed), 
fourteen  upon  the  second,  twelve  upon  the  fifth,  sixteen  upon  the  tenth, 
and  twenty  upon  the  penultimate  whorl.  The  intercostal  spaces  are 
twice  as  wide  as  the  ribs,  decidedly  depressed,  smooth,  terminating  at 
the  fusing  point  of  the  ribs  on  the  periphery.  The  summits  of  suc- 
ceeding whorls  fall  somewhat  anterior  to  the  periphery  of  the  preceding 
whorl  and  give  the  whorls  an  overhanging  eflTect  as  well  as  a  narrow 
smooth  band  between  the  anterior  termination  of  the  intercostal  spaces 
and  the  subchanneled  sutures.  Periphery  and  base  of  the  last  whorl 
well  rounded,  the  latter  very  short,  marked  only  by  faint  lines  of 
growth.  Aperture  very  large,  almost  circular  in  outline,  outer  lip 
thin,  transparent,  showing  the  external  sculpture  within;  columella 
thin,  cin'ved  and  revolute,  with  a  slight  oblique  fold  near  its  insertion; 
parietal  wall  covered  by  a  mere  film  of  callus. 
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The  tyi)e  belongs  to  the  Dunker  collection  and  comes  from  L^polu, 
one  of  the  Samoan  Islands.  It  has  twelve  post-nuclear  whorls  and 
measures:  long.  4.5  mm.;  diam.  1  mm.  The  nuclear  whorls  measure 
about  1  mm.  long.  This  species  is  the  type  of  the  subgenus  XiHtturrl^. 
which  differs  from  Chemnitzln  s.  s.  by  having  the  peculiar  nucleus 
of  the  present  species. 

TURBONILLA  (STRIOTURBONILLA)  MONOCYCLA  A.  Adams. 

Plate  XXII,  fig.  8. 

TarhoniUa  mmiocycla  A.  Adams,  Ann.  Mag.  Nat  Hist,  VI,  1860,  p.  418;  not 
Parlhenia  (=OdoMomia  (Egilaf))  mojiocycla  A.  Adams. 

^hell  elongate-conic,  slender,  slightly  umbilicated,  milk-white. 
Nuclear  whorls  small,  almost  completely  obliquely  immersed  in  the 
first  post-nuclear  whorl.  Post-nuclear  whorls  very  finely,  wavily, 
spirally  striated,  shouldered  at  the  summit,  flattened,  with  a  well 
impressed  sulcus  at  the  periphery;  marked  by  strong,  decidedly  sin- 
uous axial  ribs,  of  which  sixteen  occur  upon  the  second,  nineteen  upon 
the  fifth,  and  thirty  upon  the  penultimate  whorl.  These  ribs  pass 
over  the  moderately  deep  peripheral  sulcus  and  render  the  intersec- 
tions with  its  edges  subnodulose.  The  entire  sulcus  to  the  anterior 
edge  is  visible  above  the  suture;  this  therefore  appears  ver^^  deep. 
Intercostal  spaces  not  quite  as  wide  as  the  ribs.  Base  well  rounded, 
sculptured  by  the  continuation  of  the  axial  ribs,  which  extend  to  the 
umbilicus,  and  the  minute  spiral  striation.  Aperture  rather  large, 
suboval,  posterior  angle  obtuse;  outer  lip  thin,  showing  the  external 
sculpture  within  by  transmitted  light;  columella  slender,  curved,  and 
revolute,  provided  with  a  quite  strong  oblique  fold  at  its  insertion. 

The  specimen  described  belongs  to  the  Psetel  collection,  and  comes 
from  Japan.  It  has  eight  post-nuclear  whorls,  and  measures:  long^  4.3 
mm. ;  diam.  1.5  mm.  Another  lot  from  the  same  collection  and  locality 
contains  two  additional  specimens,  both  immature. 

TURBONILLA  (PYRGISCULUS)  CANDIDISSIMA,  new  name. 

Plate  XVII,  fig.  3. 

=  I>unkeria  Candida  A.  Adams,  Ann.  Mag.  Nat.  Hist,  VIII,  1861,  p.  301;  not 
Cheninitzia  Candida  A.  Adams,  Proc.  Zool.  Soc,  1853;  nor  TurlHyniUa  Candida 
DE  FoLiN,  Fonds  de  la  Mer,  I,  1871. 

Shell,  milk-white,  elongate-conic,  with  strongly,  slopingly  shoul- 
dered whorls.  Nuclear  whorls  small,  obliquely  almost  completely 
immersed.  Post-nuclear  whorls  Inflated,  summits  strongly,  slopingly 
shouldered,  ornamented  by  strong,  decidedly  elevated  subacute,  axial 
ribs,  of  which  about  twelve  occur  upon  the  first,  eighteen  upon  the 
fifth,  and  twenty-two  upon  the  penultimate  whorl.  These  ribs  extend 
prominently  over  the  shoulder  to  the  summit.  Intercostal  spaces 
about  double  the  width  of  the  axial  ribs,  crossed  by  alternate  raised 
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and  depressed  spiral  bands  between  the  sutures,  the  raised  bands  are 
usually  a  little  wider  than  the  depressions,  are  spirally  striated,  and 
show  here  and  there  a  tendency  to  bifurcation.  Nine  depressed  areas 
are  present  upon  the  second,  eleven  upon  the  fifth,  and  the  penult 
whorl,  the  posterior  two  of  which  are  situated  upon  the  shoulder  and 
are  less  strongly  developed  than  tha  rest.  Periphery  and  base  of  the 
last  whorl  well  rounded,  the  latter  somewhat  produced,  and  sculptured 
like  the  spaces  between  the  sutures,  by  the  axial  ribs,  which  extend 
quite  prominently  to  the  umbilicus  and  ten  spiral  raised  and  depressed 
bands.  Aperture  large,  oval,  outer  lip  thin,  showing  five  deep-seated, 
interrupted,  spiral  li rations,  the  posterior  ones  of  which  are  stronger 
and  more  distantly  spaced;  columella  slender,  re  volute,  curved,  pro- 
vided with  a  quite  prominent  fold  near  the  insertion;  parietal  wall 
covered  by  a  quite  strong  callus. 

The  specimen  described  belongs  to  the  Dunker  collection  and  comes 
from  Nagasaki,  Japan.  It  has  eight  post-nuclear  whorls,  and  measures: 
long.  6.7  mm.;  diam.  2.2  mm.  There  are  two  other  specimens  with 
this,  one  of  which  served  for  the  description  of  the  nucleus,  which  is 
lost  in  the  type.  Two  other  lots,  both  from  Nagasaki,  Japan,  contain 
two  and  three  specimens,  respectively. 

In  some  individuals  the  ribs  are  somewhat  thickened  at  the  anterior 
end  of  the  shoulder  and  give  this  part  a  crenulated  appearance;  the 
width  of  the  raised,  spiral  areas  is  also  narrower  in  some  individuals 
than  the  depressed  areas. 

TURBONILLA  (PYRGISCUS)   MUMIA  A.  Adams. 

Plate  XVII,  fig.  1. 

ChrysaUida  mumia  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  VII,  1861,  p.  45;  not  Chem- 
nitiia  mumia  Stopani,  1868,  which  is  not  a  Pyramidellid. 

Shell  elongate-conic,  small,  white.  Nuclear  whorls  three,  moderately 
large,  helicoid,  having  their  axis  at  a  right  angle  to  the  axis  of  the 
later  whorls  and  about  one-third  immersed  in  the  first  of  them.  Post- 
nuclear  whorls  slightly  rounded,  almost  flattened,  shouldered  at  the 
summit  with  strong  rounded  axial  ribs  which  render  the  summits  of 
the  whorls  subcrenulate.  There  are  fourteen  of  these  ribs  on  the  first, 
twenty  on  the  fifth,  and  twenty-two  on  the  penultimate  whorl.  Inter- 
costal spaces  about  as  wide  as  the  ribs,  crossed  by  a  slender  equal 
and  equally  spaced  raised  spiral  threads,  of  which  there,  are  eight  on 
the  fourth  and  ten  on  the  penultimate  whorl  between  the  sutures. 
Periphery  of  the  last  whorl  somewhat  angulated.  Base  attenuated, 
sculptured  like  the  spaces  between  the  sutures,  by  the  axial  ribs  and 
ten  spiral  threads.  Aperture  rather  small,  outer  lip  (fractured)  show- 
ing the  extenial  markings  within,  columella  somewhat  oblique,  straight, 
revolute,  with  a  fold  near  its  insertion  which  would  scarcely  be  visible 
in  a  specimen  with  a  perfect  aperture. 
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The  specimen  described  and  fi^i^ured  belongs  to  the  Paetel  collection, 
and  comes  from  Japan.  It  has  eight  post-nuclear  whorls,  and  measures: 
long.  8.3  mm.;  diam.  1.  mm. 

TURBONILLA  (CINGULINA)  CINGULATA  Dunker. 

Plate  XXI,  fig.  1. 

TurhonUln.  chigxilata  Dunker,  Mai.  Bliitt,  VI,  1860,  p.  239;  also  Moll.  Jap.,  p.  16, 
1861,  pi.  VHi,  fij?.  13;  not  Monoptygma  or  OsciUa  cingulaia  A.  Adams. 

Shell  elongate-conic,  slender,  milk-white.  Nuclear  whorls  three, 
large,  helicoid,  rather  elevated,  smooth,  having  their  axis  at  a  right 
angle  to  the  axis  of  the  later  whorls,  and  about  one-fourth  immersed 
in  the  first  of  them.  Post-nuclear  whorls  ornamented  between  the 
sutures  by  three  strong,  moderately  rounded,  raised  spiral  keels,  which 
are  separated  by  channels  of  about  the  same  width;  the  first  keel  is  at 
the  summit  of  the  whorl;  these  raised  keels  are  marked  axially  by 
irregular  lines  of  growth  while  the  depret^sed  channels  are  crossed  by 
numerous  more  or  less  equally  developed  and  equally  spaced  slender 
axial  bands.  A  trace  of  the  first  keel  anterior  to  the  periphery  may 
be  seen  above  the  suture  in  several  of  the  last  whorls.  The  periphery 
of  the  last  whorl  is  marked  by  the  anterior  edge  of  the  third  channel, 
the  next  keel  anterior  to  this  is  like  those  between  the  sutures,  the 
remainder  of  the  short  base  is  marked  by  five  less  strongly  developed 
keels  and  channels,  the  space  about  the  umbilical  legion  having  faint, 
wavy  spiral  striations.  Aperture  moderately  large,  suboval,  posterior 
angle  obtuse,  slightly  effuse  at  the  junction  of  the  outer  lip  and  col- 
umella; outer  lip  arcuate,  columella  short,  slender,  curved,  with  a 
small  and  very  oblique  fold  near  its  insertion  which  scarcely  shows  in 
the  aperture;  parietal  wall  covered  by  a  thin  callus. 

The  above  description  was  made  from  Dunker'*s  type  specimen,  the 
nucleus  was  described  from  a  specimen  belonging  to  the  tj'pe  lot  which 
comes  from  Nagasaki,  Japan.  The  type  has  twelve  post-nuclear 
whorls  (is  minus  the  nucleus), and  measures:  long.  7.4  mm.;  diam.  2. 1mm. 

The  type  lot  contains  four  specimens.  Another  lot  from  Hilgen- 
dorf  comes  from  Enosima,  Japan,  and  one  belonging  to  the  Ptetel  col- 
lection is  labeled  simply  eTapan. 

Dunker  states  that  the  last  whorl  has  eight  lirations.  He  appears 
to  have  overlooked  the  basal  one,  which  is  not  sharply  defined  in  the 
somewhat  worn  type. 

TURBONILLA    (CINGULINA)    CINGULATA    LATICINGULA,   new    sub- 
species. 

Plat«  XXI,  fig.  3. 

Shell  similar  to  T,  {C.)  cingnlMa^  2i  little , more  slender,  with  the 
nuclear  whorls  about  one-third  buried;  the  small  axial  bars  are  a  little 
more  pronounced  and  only  four  basal  keels  are  present,  the  first  one 
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anterior  to  the  periphery  being  extremely  wide,  fully  double  the  width 
of  the  next.  The  aperture  also  is  a  little  more  effuse  at  the  junction 
of  the  outer  lip  and  the  columella. 

The  type  has  nine  post-nuclear  whorls,  and  measui*es:  long.  4  ram.; 
diam.  1.2  mm.  It  belongs  to  the  Paetel  collection,  and  comes  from 
Japan. 

TURBONILLA  (MORMULA)  PHILIPPIANA  Dunker. 

Plate  XVIII,  fig.  5. 

TurbonUla  philippiana  Dunker,  Mai.  Blatt.,  VI,  1860,  p.  239;  also  Moll.  Jap., 
1861,  p.  16,  pi.  I,  fig.  12. 

Shell  broadly  conic,  vitreous  to  milk-white.  Nucleus  decollated. 
Post-nuclear  whorls  well  rounded,  moderately  shouldered,  crossed  by 
about  twenty  strong,  rounded  axial  ribs;  intercostal  spaces  rounded, 
a  little  wider  than  the  ribs,  crossed  by  nine  subequal  and  subequally 
spaced,  moderately  broad  incised  spiral  lines  which  extend  up  on  the 
sides  of  the  axial  ribs.  At  irregular  intervals  several  axial  ribs  are 
fused  and  enlarged  to  form  a  varix.  Periphery  and  base  of  last  whorl 
well  rounded,  the  latter  marked  by  the  faint  continuations  of  the  axial 
ribs,  which  scarcely  extend  to  its  middle,  and  twelve  well  incised,  wavy, 
spiral  lines  which  become  wider  and  more  distantly  spaced  toward  the 
umbilical  region.  Aperture  rather  small,  subquadrate;  posterior  angle 
obtuse;  columella  short,  somewhat  straight,  twisted;  columellar  fold 
not  visible  in  the  aperture;  parietal  wall  covered  by  a  thin  callus. 

Two  specimens  are  before  us;  Dunker's  type,  from  Desima,  Japan, 
a  poor  and  much-worn  individual  and  another  in  the  V.  S.  Ns^tional 
Museum,  received  from  A.  Adams,  collected  in  Japan  and  labeled 
Momiid^i  rissoinaX.  Adams.  These  two  specimens  appear  both  to  be 
young  shells  and  are  absolutely  identical.  We  have  therefore  described 
and  figured  the  more  perfect  of  the  two,  which  we  do  not  believe  to  be 
M,  ri^isoimi  A.  Adams.  Both  have  seven  and  one-half  post-nuclear 
whorls  which  in  the  U.  S.  National  Museum  specimen  No.  126062 
measure:  long.  5.3  mm.;  diam.  2.6  mm.  Dunker's  specimen  (type) 
measures:  long.  5.5  mm.;  diam.  2.6  mm. 

TURBONILLA  (MORMULA)  AULICA,  new  name. 

Plate  XXII,  fig.  7. 

Tarbonilla  mricom  Dunker,  Mai.  Blutt,  VI,  1S60,  p.  339;  also  Moll.  Jap.,  1861, 
p.  15,  pi.  II,  fig.  9;  =s?  Cliemnilzia  raricosa  A.  Adams,  18o3,  not  Parthenia 
{Mormula)  raricosa  Forbes,  Report  Aeg.  Inv.,  1844,  p.  136,  nor  Turh<miUa 
raricosa  Doderlbin,  1892. 

Shell  elongate-conic,  gently  and  evenly  tapering;  flesh-color  with  a 
brown  base.  Nuclear  whorls  decollated.  Po.st-nuclear  whorls  well 
rounded,  somewhat  shouldered,  crossed  by  strong  rounded  axial  ribs. 
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about  sixteen  of  whieh  appear  on  the  fourth,  eighteen  on  the  eighth, 
and  twenty-two  on  the  penultimate  whorl.  At  irregular  intervals  sev- 
eral of  these  ribs  are  fused  and  enlarged  to  form  a  varix,  five  of  which 
are  present  on  this  shell.  Intercostal  spaces  about  as  wide  as  the  ribs, 
marked  by  seven  modemtely  broad,  incised,  spiral  lines  between  the 
sutures;  the  posterior  one  of  these  is  at  some  little  distance  below 
the  summit.  These  lines  are  subequally  spaced  and  of  aljout  the 
same  width,  except  the  last  one,  which  is  about  tw  ice  as  broad  as  the 
others  and  marks  the  periphery  with  a  series  of  rectangular  pits.  The 
elevated  spaces  between  the  incised  lines  pass  over  the  axial  ribs  and 
render  them  faintly  nodulose.  The  spaces  inclosed  between  the  first 
and  second,  fourth  and  fifth,  and  sixth  and  seventh  spiral  lines  are  a 
little  more  elevated  than  the  rest  and  hence  appear  as  stronger  nodes 
on  the  ribs.  Periphery  of  the  last  whorl  angulated.  Base  short,  mod- 
erately rounded,  marked  by  the  feeble  continuation  of  the  axial  ribs, 
which  hardly  extend  to  the  umbilical  region,  and  eight  well-incised 
subequally  spaced,  wavy,  spiral  lines,  the  raised  area  between  the  ante- 
rior one  of  these  and  the  series  of  pits  at  the  suture  is  like  the  raised 
spaces  between  the  incised  lines  between  the  sutures;  the  rest  appear 
as  mere  wavy  raised  threads.  Aperture  subquadrate,  posterior  angle 
obtuse,  outer  lip  showing  the  external  sculpture  within;  columella 
straight,  twisted,  without  apparent  fold,  parietal  wall  covered  by  a 
thin  callus.  Columella  brown;  this  color  tinges  the  adjacent  area, 
fading  out  altogether  on  the  middle  of  the  base. 

Dunker's  type,  the  specimen  here  described  and  figured,  comes  from 
Desima,  Japan.  It  has  fourteen  postnuclear  whorls  and  measures: 
long.  9.6  mm.;  diam.  2.2  mm. 

TURBONILLA  (LANCELLA)  BELLA,  new  species. 
Plate  XXII,  fig.  6. 

Shell  elongate-conic,  slender,  vitreous  to  milk-white.  Nuclear  whorls 
three,  large,  helicoid,  considerably  elevated,  smooth,  having  their  axis 
almost  at  a  right  angle  to  the  axis  of  the  later  whorls.  Post-nuclear 
whorls  quite  high  l)etween  the  sutures,  well  rounded,  wnth  a  mere  indi- 
cation of  a  shoulder  at  the  summit,  ornamented  by  moderately  strong, 
rounded  axial  ribs,  about  eighteen  of  which  occur  upon  the  second, 
twenty  on  the  fifth,  and  twenty -eight  upon  the  penultimate  whorl. 
Intercostal  spaces  about  two-thirds  the  width  of  the  ribs.  The  spiral 
sculpture  l>etween  the  sutures  consists  of  equal  and  subequally 
spaced  alternate  raised  and  depressed  areas,  both  of  which  pass  over 
the  axial  ribs  and  lend  them  a  subnodulose  aspect;  eight  of  these  areas 
appear  on  the  third,  nine  upon  the  fifth,  and  eleven  upon  the  penulti- 
mate whorl.  In  addition  to  the  above-described  sculpture,  seven 
irregularly  distributed  varices  are  present,  which  consist  of  several 
enlarged  and  fused  axial  ribs.     The  first  one  of  these  appeal's  on  the 
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first  post-nuclear  whorl.  Periphery  of  the  last  whorl  angular.  Base 
very  short,  almost  flat,  marked  by  faint  continuations  of  the  axial  ribs 
and  twelve  wavy,  spiral  lirations  which  are  separated  by  channels  of 
about  the  same  width;  both  lirations  and  channels  are  widest  at  the 
periphery  and  gradually  become  smaller  toward  the  umbilical  area. 
Aperture  rather  small,  subquadmte,  posterior  angle  obtuse,  outer  lip 
thin,  showing  the  external  sculpture  within;  columella  stmight,  slender, 
and  somewhat  revolute;  columellar  fold  not  apparent  in  the  aperture; 
parietal  wall  covered  by  a  mere  film  of  callus. 

The  type  has  nine  and  one-eighth  post-nuclear  whorls  and  measures; 
long.  7.5  mm.;  diam.  2.3  mm.  It  belongs  to  the  PR?tel  collection  and 
comes  from  Japan.  It  was  labeled  Monn  ula  eloiigata  H.  Adams,  which 
was  evidently  intended  for  Turhmiilla  (Lancea)  elmigata  Pease,  as  A. 
Adams  has  not  described  a  T.  elangata.  The  present  species  strongly 
recalls  T,  {Lanced)  peoMei^  but  diflfers  from  it  in  nuclear  structure,  in 
the  number  of  alternating  raised  and  depressed  spiral  area  and  in 
the  structure  of  the  base  which  in  peasei  is  sculptured  like  the  space 
between  the  sutures. 

TURBONILLA  (LANCELLA)  PEASEI,  new  name. 

=iTurhoniUa  (Lancea)  elongata  Pease,  Am.  Jour.  Coneh.,  Ill,  1868,  p.  293,  pi. 
XXIV,  fig.  22.  Not  Turbonilla  elongata  Koninck,  1841;  nor  Chemniizia  elongata 
Philippi,  1844;  nor  CJiemnitzia  humbohWana  elongata  Rkquien  1848.  Titr- 
bomlla  (Lancella)  pe4xsei  is  the  type  of  the  subgenus  Lancella. 

BABELLA,  new  subgenus. 

Shell  with  strong  axial  ribs  between  the  sutures  and  three  spiral 
keels,  two  of  which  are  at  the  periphery,  which  falls  in  the  deep  sulcus 
between  them,  and  one  a  little  anterior  to  the  middle  of  the  base. 

Ti/pe. — TnrhonUla  {Babel fa)  Ccelatior^  new  name. 

TURBONILLA  (BABELLA)  C^LATIOR,  new  name. 

Plate  XVII,  fig.  9. 

Parthenia  cselata  A.  Adams,  Jour.  Linn.  Soc.  Tx)ndon,  VII,  1863,  p.  4;  not  Tur- 
bonilla cieUUd  Gould,  Ptoc.  Boat.  Soc.  Nat.  Hist.,  VII,  18(>1,  p.  406;  nor 
Chemnitzia  cielaia  Carpenter,  Ann.  Mag.  Nat.  Hist.,  XV,  18a5,  p.  400,  whicli 
may  be  called  hypocurta. 

Shell  elongate-conic,  turrited,  milk-white.  Nuclear  whorls  small, 
three,  helieoid,  rather  loosely  coiled  and  elevated,  having  their  axis  at 
a  right  angle  to  the  axis  of  the  later  whorls  and  about  one-third 
immersed  in  the  first  of  them.  Post-nuclear  whorls  flattened,  strongly 
sculptured,  with  axial  ribs  and  three  spiral  keels.  There  is  a  strong, 
rounded,  rather  broad  spiral  keel  on  each  side  of  the  deeph^  sulcate 
periphery;  the  peripheral  sulcus  is  about  as  wide  as  a  keel  and  marks 
the  path  for  the  shouldered  and  crenulated  summit  of  the  succeeding 
whorls.     A  second  deep  spiral  sulcus,  equal  in  width  to  the  peripheral 
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one,  is  situated  just  posterior  to  the  posterior  keel,  and  this  marks  the 
anterior  termination  of  the  strong,  rounded,  backward-slanting  axial 
ribs  between  the  sutures.  Sixteen  of  these  ribs  occur  upon  the  second, 
seventeen  upon  the  fifth,  and  twenty  upon  the  penultimate  whorl. 
Intercostal  spaces  almost  as  wide  as  the  ribs,  crossed  by  two  strongly 
impressed,  modemtely  broad  spiral  lines,  which  also  pass  over  and 
somewhat  constrict  the  axial  ribs,  giving  them  a  dumbell-shaped  out- 
line; the  posterior  thickened  portion  is  a  little  wider  than  the  anterior 
one.  The  space  between  these  two  deeply  impressed  lines  is  crossed 
by  about  eight  minute,  subequally  spaced  spiral  striations.  Periphery 
of  the  last  whorl  deeply  sulcate,  crossed  by  numerous  closely  spaced 
axial  striations,  keel  anterior  to  the  periphery  almost  as  strong  a.s  the 
one  posterior  to  it;  the  third  keel  is  a  little  anterior  to  the  middle  of 
the  base  and  is  rather  low  and  broad;  the  space  between  it  and  the 
keel  above  is  gently  rounded  and  finely  axially  striated,  which,  is  also 
true  of  the  space  between  this  keel  and  the  umbilical  area.  Aperture 
moderately  large,  suboval,  effuse  at  the  junction  of  the  outer  lip  and 
columella;  posterior  angle  obtuse,  outer  lip  thin,  irregular  in  outline, 
showing  the  external  sculpture  within;  columella  short,  curved,  stout, 
bearing  a  strong,  acute,  oblique  fold  a  little  anterior  to  its  insertion: 
parietal  wall  covered  by  a  thin  callus. 

There  are  two  lots  of  this  species  in  the  Berlin  collection,  both  from 
Japin;  one,  No.  1446,  containing  two  specimens,  was  received  from 
H.  Adams,  and  it  is  one  of  these  that  we  have  here  desc^ribed  and 
figured.  This  specimen  has  nine  post-nuclear  whorls  and  measures: 
long.  4.4  mm.;  diam.  1.5  mm.  The  other  belongs  to  the  Pastel  col 
lection. 

ODOSTOMIA  (TRABECULA)  TANTILLA   A.  Adams. 
Plate  XXII,  fig.  3. 
PyrguUna  tardiUa  A.  Adams,  Jour.  Linn.  Soc.  London,  VII,  1863,  p.  5. 

Shell  small,  slender,  turrited,  milk-white.  Nuclear  whorls  small, 
strongly  obliquely  immersed  in  the  first  post-nuclear  whorl,  only  a 
portion  of  the  last  volution  is  visible.  Post-nuclear  whorls  strongly 
shouldered,  moderately  rounded,  mther  high  between  the  sutures,  and 
appearing  somewhat  constricted  at  this  point,  marked  by  strong, 
rounded,  backward  slanting  axial  ribs,  which  render  the  summits  of 
the  whorls  strongly  crenulate;  fourteen  of  these  ribs  occur  upon  the 
second,  twenty-three  upon  the  fourth,  and  thirty-two  upon  the  penul- 
timate whorl.  Intercostal  spaces  about  twice  as  wide  as  the  ribs, 
crossed  between  the  sutures  by  five  subequally  spaced,  raised  spiral 
threads,  the  posterior  one  of  which  is  a  little  farther  from  the  summit 
than  it  is  from  its  adjacent  fellow;  it  is  also  a  little  less  strongly 
developed  than  the  rest.  The  ribs  and  spiral  threads  thus  form  a 
series  of  meshes  or  reticulations.     Periphery  and   base  of  the  last 
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whorl  well  rounded,  sculptured,  like  the  spaces  between  the  sutures, 
by  the  axial  ribs  which  continue  prominently  to  the  narrow  umbilicus, 
and  six  subequal  and  subequally  spaced  spiral  threads,  with  an  indica- 
tion of  a  very  weak  seventh  within  the  narrow  umbilicus.  Aperture 
modemtely  lar^e,  ovoid,  posterior  angle  obtuse,  outer  lip  strong,  colu- 
mella slender,  decidedly  curved,  and  somewhat  revolute,  with  a  promi- 
nent oblique  fold  near  its  insertion;  parietal  wall  covered  by  a  very 
strong  callus,  which  gives  the  peristome  a  complete  appearance. 

The  U.  S.  National  Museum  has  two  specimens  from  A.  Adams,  col- 
lected in  Japan,  No.  126005,  the  larger  one  of  which  has  furnished 
the  figure  and  the  above  description,  excepting  the  aperture,  which  is 
imperfect  in  this  specimen  and  was  described  from  the  second  indi- 
vidual. The  large  one  has  seven  post-nuclear  whorls  and  measures: 
long.  2.6  mm.;  diam.  0.9  mm.  The  Paetel  collection  contains  one  from 
Japan. 

ODOSTOMIA   (PARTHENINA)  META,  new  species. 
Plate  XXIII,  fig.  5. 

Shell  milk-white,  very  small,  thin,  turrited,  with  channeled  sutures 
and  obtuse  apex.  Nuclear  whorls  small,  strongly  obliquely  immersed 
in  the  first  post-nuclear  whorl;  only  a  portion  of  the  last  volution  is 
visible.  Post-nuclear  whorls  somewhat  overhanging,  rather  high 
between  the  sutures,  shouldered  at  the  summit,  flattened,  suddenly 
contnu'ted  below,  the  periphery.  The  summits  of  succeeding  whorls 
fall  considerably  anterior  to  the  periphery,  which  appears  decidedly 
angular.  The  whorls  are  marked  by  strong  axial  ribs  which  extend 
undiminished  over  the  angular  periphery  and  base  of  the  last  whorl 
to  the  umbilical  region.  Sixteen  of  these  ribs  occur  upon  the  second, 
twenty-two  upon  the  fourth  and  the  penultimate  whorl.  The  ribs  are 
slightly  constricted  just  below  the  summit,  which  gives  them  a  l>eaded 
appearance.  Intercostal  spaces  about  twice  as  wide  as  the  ribs,  crossed 
by  two  closely  placed,  raised  spiral  threads,  the  anterior  one  of  which 
marks  the  angulation  of  the  periphery.  The  junction  of  ribs  and 
spiral  threads  is  subnodulose.  Base  moderately  long,  narrowl}'  umbil- 
icate.  Aperture  suboval,  posterior  angle  obtuse,  outer  lip  rather  thick, 
columella  strongly  curved,  with  a  prominent  oblique  fold  near  its  inser- 
tion; parietal  wall  covered  with  a  heavy  callus,  which  gives  the  peri- 
stome a  completed  aspect.    * 

The  specimen  described  belongs  to  the  Psetel  collection  and  comes 
from  Japan.  It  has  six  post-nuclear  whorls  and  measures:  long.  2.1 
mm.:  diam.  0.8  mm. 
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ODOSTOMIA  (CHRYSALLIDA)  DUX,  new  species. 
Plate  XVII,  fig.  4. 

Shell  ovate-conic,  white.  Nuclear  whorls  modemtely  large,  obliquely 
deeply  immersed  in  the  first  post-miclear  whorl,  the  peripheral  portion 
only  of  the  last  volution  projects  above  the  edge.  Post-nuclear  whorls 
moderately  rounded,  strongly  crenulately  shouldered,  marked  between 
the  sutures  by  four  spiral  keels,  the  posterior  two  of  which  are  a  little 
more  closely  spaced  than  the  rest  and  twenty  axial  ribs  which  do  not 
extend  entirely  across  the  whorl  but  terminate  at  the  sulcus  which 
separates  the  third  from  the  fourth  keel.  Each  junction  of  an  axial 
rib  and  a  spiral  keel  is  marked  by  a  tubercle;  the  tubercles  of  the 
first  and  second  keel  belonging  to  the  same  axial  rib  are  somewhat 
fused,  there  being  a  less  prominent  constriction  between  them  than 
between  the  second  and  third,  the  complete  effect  being  that  of  an 
exclamation  point.  The  fourth  spiral  keel  is  strong  and  rounded  and 
decidedly  elevated,  a  very  slender  extension  of  the  axial  rib  reaches 
across  the  deep  spiral  sulcus,  which  like  the  sulci  of  the  base  is  crossed 
by  fine,  subequally  spaced,  raised  a^ial  threads.  Base  moderately  well 
rounded,  attenuated,  ornamented  with  five  subequal  and  subequally 
spaced,  somewhat  flattened,  spiral  keels.  Aperture  rather  large,  suh- 
oval,  effuse  at  the  junction  of  the  outer  lip  and  the  columella;  posterior 
angle  acute,  outer  lip  wav}',  thin,  showing  the  external  sculpture  within; 
columella  strong,  curved,  reenforced  by  the  attenuated  base,  provided 
with  a  strong  fold  at  its  insertion;  parietal  wall  covered  bj^  a  thin 
callus. 

The  type  has  four  post-nuclear  whorls,  and  measures:  long.  l.Smm.; 
diam.  1  mm.     It  is  from  Japan  and  belongs  to  the  Psetel  collection. 

Of  the  twenty-eight  species  described  as  OhrysalUd/t  by  A.  Adams, 
we  have  been  able  to  refer  only  one  positively  to  this  group,  namely 
C,  plicata, 

ODOSTOMIA  (PYRGULINA)  DENSECOSTATA  Garrett. 

Plate  X  VIII,  fijr.  4. 

Shell  elongate-ovat«,  very  thin,  subdiaphanous,  milk-white,  shining. 
Nuclear  whorls  almost  completeh'  obliquely  immersed  in  the  first  po8t- 
nuclear  whorl.  Post-nuclear  whorls  rounded,  rather  inflated,  moder- 
ately shouldered,  and  marked  by  many  well-developed,  regular,  rounded, 
toward  the  aperture  slanting  axial  ribs,  of  which  twenty  occur  upon 
the  second,  twenty-four  upon  the  fifth,  and  thirty  upon  the  penulti- 
mate whorl.  These  ribs  are  somewhat  thickened  at  their  posterior 
extremity  and  give  the  sunmiits  of  the  whorls  a  beaded  appearance. 
Intercostal  spaces  a  little  wider  than  the  ribs,  crossed  by  many  incised 
spiral  lines,  which  are  about  as  wide  as  the  niised  spaces  between  them. 
These  incised  spiral  lines  are  a  little  less  strongly  developed  on  the 
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posterior  portion  of  the  whorls,  where  the  ribs  are  thickened,  but 
anterior  to  these  thickenings  they  are  very  regular  and  regularly 
spaced.  There  are  eighteen  on  the  fifth  and  twenty-six  on  ^the  penul- 
timate whorl.  Periphery  and  base  of  the  last  whorl  well  rounded,  the 
latter  marked  by  the  strong  continuations  of  the  axial  ribs,  which 
extend  almost  undiminished  to  the  umbilical  region.  The  intercostal 
spaces  on  the  base  are  marked  like  those  between  the  sutures  by 
twenty-two  incised  spiral  lines.  Sutures  well  marked.  Aperture 
moderately  large,  posterior  angle  acute,  outer  lip  thin,  showing  the 
external  sculpture  within;  junction  of  columella  and  outer  lip  well 
rounded;  columella  decidedly  curved,  thin,  somewhat  revolute,  pro- 
vided with  a  prominent  oblique  fold,  a  little  anterior  to  its  insertion. 
This  fold  joins  the  columella  in  such  a  manner  as  to  give  this  a  decid- 
edly sigmoid  curve.     Parietal  wall  without  callus. 

Garrett's  types  embrace  six  specimens,  all  from  the  Viti  Islands. 
The  best  developed  one  is  here  described  and  figured.  It  has  eight 
post-nuclear  whorls,  and  measures:  long.  4  mm.;  diam.  1.7  mm.  The 
spei'imens  belong  to  the  Academy  of  Natuml  Sciences,  Philadelphia, 
where  they  are  entered  as  No.  58110.  P.  Fischer «  considered  this 
species  synomymous  with  OdmUnnla  {^PyrgitUna)  hden^trlaUi  Sou- 
verbie.  In  this  we  do  not  agree  with  him,  but  consider  the  present 
species  distinct. 

ODOSTOMIA  (PYRGULINA)  DENSECOSTATA  UPOLUENSIS,  new  sub- 
species. 

Plate  XVllI,  ftg.  I. 

Shell  elongate-conic,  subturrited,  early  whorls  bluish-white,  later 
ones  milk-white.  Nuclear  whorls  small,  almost  completely  obliquely 
immersed  in  the  first  post-nuclear  whorl;  only  half  of  the  tilted  last 
volution  can  be  seen.  Post-nuclear  whorls  slightly  rounded,  the 
posterior  two-thirds  between  the  sutures  almost  flattened,  somewhat 
shouldered,  marked  by  strong  obliquely  backward-slanting  rounded 
axial  ribs  which  are  somewhat  thickened  and  subcuspidate  at  the  sum- 
mits; fourteen  of  these  ribs  occur  upon  the  first,  eighteen  upon  the 
third,  twenty -four  upon  the  fifth  and  on  the  penultimate  whorl.  Inter- 
costal spaces  somewhat  variable  in  width,  one  to  one  and  one-half 
times  as  wide  as  the  ribs,  crossed  by  tine  subequal  and  subequally 
spaced  impressed  spiral  lines,  the  spaces  between  them  being  a  little 
wider  than  the  impressed  lines;  about  twenty  of  these  lines  occur 
between  the  sutures  on  the  fifth  and  twenty-two  upon  the  penultimate 
whorl.  Periphery  and  base  of  the  last  whorl  well  rounded,  the  latter 
marked  like  the  spaces  between  the  sutures  by  the  strong  continuation 
of  the  axial  ribs,  which  extend  undiminished  to  the  small  umbilical 

o  Jour,  de  Conch.,  XXIV,  1876,  p.  150. 
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chink,  and  by  twenty  impressed  spiral  lines  which  here  are  almast  as 
wide  as  the  spaces  between  them.  Aperture  sul)oval,  outer  lip  thin, 
showing  the  external  sculpture  within;  columella  slender,  curved, and 
reflected,  with  a  modemtely  strong,  oblique  fold  at  it^  insertion;  pari- 
etal wall  covered  by  a  moderately  thick  cuUus  which  gives  the  peristome 
an  almost  continuous  appearance. 

The  tyi)e  and  another  specimen  l>elong  to  the  Pwtel  collection  and 
come  from  Upolu,  one  of  the  Samoan  Islands.  The  type  ha^s  seven 
post-nuclear  whorls  and  measures:  long.  3.7  mm.;  diam.  1.5  mm.  It 
differs  from  O.  (P,)  de/meontata  Garrett  in  being  more  slender,  having 
the  whorls  less  inflated  and  rounded  {d<fni<tcoxtata  has  them  decidedly 
rounded)  and  in  having  a  greater  numl>er  of  axial  ribs. 

ODOSTOMIA  (PYRGULINA)  ALVEATA   A.  Adams. 
Plate  XXII,  fig.  5. 
("hrymllida  alreata  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  VII,  1861,  p.  45. 

Shell  small,  oblong,  ovate,  milk-white.  Nuclear  whorls  decollated. 
Post-nuclear  whorls  rather  high  between  the  sutures,  moderately 
rounded,  strongly  shouldered  at  the  summit,  which  is  subtabulated, 
crossed  by  strong,  rounded,  almost  veilical  axial  ribs,  which  render  the 
summit  of  the  whorls crenulate.  Eighteen  of  these  ribs  occur  upon  the 
third,  and  nineteen  upon  the  penultimate  whorl.  Intercostal  spaces 
about  one-half  as  wide  as  the  ribs,  crossed  by  about  twelve  fine,  sub- 
equally  spaced,  incised  spiral  lines.  The  summits  of  succeeding  whorls 
fall  a  little  anterior  to  the  somewhat  angulated  periphery  of  the  preced- 
ing whorl  on  the  earlier  volutions,  and  gives  them  a  somewhat  con- 
stricted appearance  at  the  deep  sutures.  Periphery  of  the  last  whorl 
very  faintly  angulated.  Base  well  rounded,  somewhat  pinched  at  the 
umbilical  region,  marked  by  the  strong  continuations  of  the  axial 
ribs,  and  about  ten  spirally  incised  lines  in  the  spaces  between  them. 
Aperture  oval,  posterior  angle  obtuse,  outer  lip  thick  (fractui-ed) 
showing  seven  equally  well-developed  and  equally  spaced  internal  lira- 
tions;  columella  short,  decidedly  curved  and  re  volute,  with  a  strong 
oblique  fold  at  its  insertion;  parietal  wall  covered  by  a  thin  callus. 

The  specimen  described  and  figured  belongs  to  the  Paetel  collection 
and  comes  from  Japan.  It  has  five  post-nuclear  whorls,  and  measures: 
long.  2.  mm. ;  diam.  1.1  mm.  It  is  badly  worn,  which  prevent:^  making 
an  accurate  count  of  the  incised  spirnl  lines;  there  are,  however,  prob- 
abl}^  twent}'  between  the  suture  and  the  summit  on  the  penultimate 
whorl  and  perhaps  a  similar  number  on  the  Imse.  Adams  in  his 
description  does  not  mention  the  internal  lirations  of  the  outer  lip, 
but  these  are  usually  deep-seated,  or  appear  at  intervals,  and  may  not 
have  Ijeen  apparent  in  thi^  specimen  oi-iginally  described. 
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ODOSTOMIA  (PYRGULINA)  LECTA,  new  species. 
Plate  XXII,  fig.  2. 

Shell  elongate-ovate,  turrited,  shouldered,  sutures  crenulated,  shin- 
ing, hyaline  to  milk-white.  Nuclear  whorls  moderately  large,  deeply 
obliquely  immersed  in  the  first  of  the  succeeding  whorls,  only  the  last 
half  turn  of  the  last  volution  is  visible  from  the  side.  Post-nuclear 
whorls  rather  high  between  the  sutures,  somewhat  flattened,  the  sum- 
mit of  the  succeeding  whorls  falls  a  little  anterior  to  the  periphery  of 
the  preceding  one,  which  ^ves  the  whorls  a  constricted  appearance  at 
the  suture.  The  whorls  are  ornamented  by  strong  sublamellar  axial 
ribs,  which  are  thickened  and  cuspid  at  the  summit;  fourteen  of  these 
ribs  occur  upon  the  first,  sixteen  upon  the  third,  and  twenty  upon  the 
penultimate  whorl.  Intercostal  spaces  broad  an^  rounded,  fully  three 
times  the  width  of  the  ribs,  crossed  by  narrow,  incised  spiral  lines, 
which  are  about  one-fourth  as  wide  as  the  space  inclosed  between  them; 
twelve  of  these  lines  occur  between  the  sutures  upon  the  fourth  and 
penultimate  whorls.  Periphery  and  base  of  the  last  whorl  well  rounded, 
the  latter  attenuated,  marked  like  the  space  between  the  sutures  by  the 
prominent  continuations  of  the  axial  ribs  and  ten  incised  strong,  spiral 
lines.  Aperture  suboval  (outer  lip  fractured),  columella  short,  curved, 
reenforced  by  the  attenuated  base,  provided  with  a  strong,  oblique  fold 
near  its  insertion;  parietal  wall  covered  by  a  moderately  thick  callus, 
which  extends  over  the  umbilical  area. 

The  specimen  described  has  six  post-nuclear  whorls  and  measures: 
long.  3.4  mm.;  diam.  1.5  mm.  It  belongs  to  the  Paetel  collection  and 
was  labeled  ChrysaUida  plicata  A.  Adams,  Japan.  It  is  not  (7.  plleata 
A.  Adams,  but  may  be  one  of  the  following  species,  of  which  Adams's 
description  is  not  sufficiently  diagnostic  to  make  identification  possible 
without  authentic  material:  ChrysaUida pupula^  consofrrina^  and  ca^ta^ 
all  of  which  appear  to  belong  to  the  subgenus  Pyrgulina, 

ODOSTOMIA  (PYRGULINA)  AMANDA  Garrett. 

Plate  XVin,  fig.  3. 

Odostomia  amanda  Gakrett,  Proc.  Acad.  Nat  See  Phila.,  3d  ser.,  Ill,  1873,  p.  225. 
pi.  Ill,  fig.  47. 

Shell,  slender;  elongate,  conic,  milk-white.  Nuclear  whorls,  three; 
moderately  large,  helicoid,  having  their  axis  at  a  right  angle  to  the  axis 
of  the  later  whorls  and  scarcely  immersed  in  the  first  of  them.  Post- 
nuclear  whorls  moderately  rounded,  somewhat  shouldered,  ornamented 
by  strong  rounded  vertical  or  slightly  backward-slanting  axial  ribs 
which  are  thickened  at  the  summit  to  form  small  cusps.  Sixteen  of 
Proc  N.  M.  vol.  XXX— 06 23 
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these  ribs  occur  upon  the  first,  twenty  upon  the  third,  twenty-two  upon 
the  fifth,  and  twenty-six  upon  the  penultimate  whorl.  Intercostal 
spaces,  about  as  wide  as  the  ribs,  crossed  by  well-incised,  equal  and 
subequally  spaced  spiral  lines  which  are  about  one-fourth  as  wide  as 
the  spaces  inclosed  between  them.  There  are  no  spiral  lines  in  the 
intercostal  spaces  near  the  summit  of  the  whorls;  the  first  one  falls 
about  parallel  with  the  antt»rior  limit  of  the  cuspid  summit  of  the  axial 
ribs;  nine  lines  occur  between  the  sutures  on  the  fourth,  eleven  on  the 
fifth,  and  twelve  on  the  penultimate  whorl.  Peripher\'  of  the  last  whorl 
ver}'  slightly  angulated.  Base  well  rounded,  marked  by  strong  con- 
tinuations of  the  axial  ribs,  which  extend  to  the  umbilical  region,  and 
eighteen  incised  spiral  lines  in  the  intercostal  spaces;  these  lines  grad- 
ually become  more  crowded  toward  the  umbilical  region.  Aperture 
modemtely  large,  suboval,  somewhat  effuse  at  the  junction  of  the  outer 
lip  and  columella;  poUerior  angle  acute,  outer  lip  thin,  showing  the 
external  sculpture  within;  columella  oblique,  slighth^  curved,  and 
somewhat  revolute,  reenforced  by  the  somewhat  attenuated  basal  por- 
tion of  the  last  whorl;  provided  with  a  weak  oblique  fold  at  its  inser- 
tion; parietal  wall  without  perceptible  callus. 

The  specimen  described  and  figured  is  (Barrett's  type.  It  belongs  to 
the  Philadelphia  Academy  of  Natural  Sciences,  where  it  is  entered  as 
No.  58109.  It  comes  from  the  Viti  Islands,  has  seven  post-nuclear 
whorls  and  measures:  long.  3  mm.;  diam.  1.1  mm.  The  Paetel  col- 
lection contains  a  specimen  which  was  collected  at  Upolu,  one  of  the 
Samoan  Islands. 

EGILINA,  new  subgenus. 

Odostomias  having  strong  axial  ribs  between  the  sutures  which  are 
interrupted  at  the  periphery  by  a  deep  spiral  sulcus.  Intercostal 
spaces  smooth.  Base  ornamented  by  spiml  keels,  the  spaces  between 
which  are  marked  by  many  very  slender  axial  threads. 

Ti/pe. —  Odostomia  {Eg Ulna)  marleUa  A.  Adams. 

ODOSTOMIA  (EGILINA)  MARIELLA  A.  Adams. 
PlaU^  XXII,  fig.  4. 
Parthenia  inariella  A.  Adams,' Ann.  Mag.  Nat.  Hist,  VI.  1860,  p.  415. 

Shell  small,  umbilicated,  regularly  conic  with  obliquely  truncated 
apex  and  deeply  channeled  sutures;  milk-white.  Nuclear  whorls 
almost  completeh"  immersed  in  the  first  post-nuclear  whorl;  only  half 
of  the  last  volution  projects  above  it.  Post- nuclear  whorls  flattened, 
marked  by  strong,  very  obliquely  backward-slanting  axial  ribs,  which 
are  thickened  at  the  summits  and  constricted  a  little  below  the  sum- 
mit, which  renders  the  top  of  each  rib  beaded.  Anteriorly  the  ribs 
are  terminated  by  the  posterior  margin  of  the  peripheral  sulcus;  here 
the  ribs  expand  somewhat  and  almost  fuse,  and  this  expansion  gives 
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them  a  subnodulose  effect  at  this  point.  Intercostal  spaces  smooth, 
about  as  wide  as  the  axial  ribs,  decidedly  depressed  in  the  middle — that 
is,  between  the  bead  at  the  summit  and  the  nodules  at  the  periphery. 
Periphery  of  the  last  whorl  deeply  sulcate.  Ba^e  well  rounded, 
marked  by  about  nine  spiml  lirations,  the  posterior  one  of  which  is 
decidedly  wider  than  the  rest;  the  depressed  spaces  between  the  lira- 
tions are  marked  by  fine  axial  threads.  Both  the  spiral  lirations  and 
the  spaces  between  them  gradually  diminish  in  width  from  the  periph- 
ery to  the  umbilical  area.  Aperture  suboval,  posterior  angle  acute, 
columella  strong!}^  oblique,  somewhat  revolute,  reenf  orced  by  the  some- 
what attenuated  base  and  provided  with  a  fairly  strong  oblique  fold 
near  its  insertion;  parietal  wall  covered  by  a  thick  callus,  which  gives 
the  peristome  a  continuous  appearance.  On  the  last  whorl  the  first 
basal  keel  appears  above  the  sutures,  which  is  therefore  notchanneled 
like  the  sutures  of  the  preceding  whorls. 

The  specimen  described  has  four  post-nuclear  whorls  and  measures: 
long.  1.8  mm.;  diam.  .8  mm.  It  belongs  to  the  Pastel  collection  and 
comes  from  Japan.  It  was  labeled  P(frt}ie7iia  pagodida  A.  Adams, 
but  is  not  that  species. 

ODOSTOMIA  (MIRALDA?)  JAMAICENSIS  Clessin. 
Plate  XVII,  fig.  (i. 

Miraldn  jamaicensis  Clehhin,   Martini-Chemnitz,   Conchylien  Cabinet,  2d  ed., 
Pyramid.,  1900,  p.  262,  pi.  xxxiv,  fig.  6. 

Shell  elongate-ovate,  turrited,  milk-white.  Nuclear  whorls  two, 
small,  helicoid,  obliquely  half  immersed  in  the  first  of  the  succeeding 
volutions.  Post-nuclear  whorls  moderately  rounded,  strongly  tabu- 
lately  shouldered  at  the  summit,  ornamented  by  broad,  slightly 
rounded  spiral  keels,  three  of  which  occur  between  the  sutures  on  the 
first  and  second,  and  four  upon  the  penultimate  whorl.  The  posterior 
one  of  these  keels  is  situated  at  the  summit  of  the  whorl  and  is  not  as 
wide  as  the  others,  and  appears  as  if  it  might  be  strongh'  crenulated 
in  well-preserved  specimens.  The  second  keel  also  shows  traces  of 
crenulations.  The  incised  channels  between  the  keels  are  about  one- 
fourth  as  wide  as  the  keels  and  are  crossed  by  very  tine,  raised,  quite 
closely  spaced,  backward-slanting  axial  threads.  Periphery  and  base 
of  the  last  whorl  well  rounded.  The  latter  marked  by  a  strong  raised 
spiral  keel  on  its  middle  and  a  lesser  tumid  area  at  the  umbilical 
regfion;  the  space  between  the  middle  keel  and  the  periphery  appears 
to  be  without  spiral  sculpture.  The  entire  base  is  crossed  by  lines  of 
growth.  Sutures  very  strongly  channeled.  Aperture  large,  broadly 
oval,  somewhat  produced  at  the  junction  of  the  columella  and  lip; 
posterior  angle  obtuse,  outer  lip  rather  thick;  columella  strong, 
curved,  reenforced  by  the  attenuated  base  and  provided  with  a  moder- 
ately strong  oblique  fold  near  its  insertion. 
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There  are  two  si)et'imens  in  the  Berlin  collection,  No.  2874:i,  from 
Jamaica,  obtained  by  Verkruzen;  they  have  the  aspect  of  Bowden  bed 
fossils.  The  best  preserved  individual  has  four  post-nuclear  whorls  and 
measures:  long.  2.1  mm.;  diam.  1.2  mm.  If  the  specimens  prove  to 
be  not  crenulated,  but  simply  spirally  keeled,  then  it  will  have  to  be 
transferred  to  the  subgenus  Odetta,  Clessin's  figure  of  this  species**  is 
wretchedly  poor. 

ODOSTOMIA  (MIRALDA)   DIADEM  A  A.  Adams. 
Plate  XVII,  fig.  2. 
Parthejiia  diadenm  A,  Adams,  Ann.  Mag.  Nat.  Hist,  V,  1860,  p.  479. 

Shell  small,  subovate,  minutely  umbilicated,  with  the  summits  of  the 
whorls  decidedly  tabulated,  white.  Nuclear  whorls  two,  moderately 
large,  helicoid,  about  one-third  immersed  in  the  later  whorls.  Fost- 
nudear  whorls  moderately  rounded,  decidedly  tabulated  at  the  summit, 
ornamented  by  rounded,  axial  ribs  which  quickly  diminish  in  strength 
as  they  pass  from  the  summit  of  the  whorls  to  the  peripherj^;  sixteen 
of  these  ribs  occur  u|X)n  the  second,  and  twenty  upon  the  penultimate 
whorl.  The  ribs  are  thickened  at  the  anterior  termination  of  the 
shoulder  and  render  it  decidedly  crenulated.  Intercostal  spaces  a  little 
wider  than  the  ribs.  In  addition  to  the  axial  ribs  the  whorls  are 
marked  by  strong  spiral  cords,  two  of  which  can  be  seen  between  the 
sutures  on  the  first  and  second  and  four  and  one-half  upon  the  penulti- 
mate whorl;  the  junction  of  the  posterior  one  of  these  two  cords  and 
the  axial  ribs  form  a  series  of  tubercles.  The  anterior  cord  is  only 
slightly  tuberculated,  the  ribs  extending  only  feebly  to  it.  Periphery 
and  base  of  the  last  whorl  well  rounded,  the  latter  decidedly  attenuated 
and  marked  by  seven  subequal  and  subequally  spaced  spiml  keels. 
Aperture  large,  suboval,  posterior  angle  very  obtuse,  outer  lip  thick, 
columella  rcenforced  by  the  attenuated  base,  curved,  provided  with  a 
conspicuous  oblique  fold  near  it^  insertion;  parietal  wall  covered  by  a 
moderately  thick  callus. 

There  are  two  specimens  of  this  species  in  the  Berlin  collection,  col- 
lected in  Japan  and  obtained  from  H.  Adams.  The  better  preserved 
one  of  the  two  has  been  described.  It  has  five  post-nuclear  whorls  and 
measures:  long.  2.3  mm.;  diam.  1.2  mm. 

ODOSTOMIA   (MIRALDA)  GEMMA  A.  Adams. 

Plate  XXII,  fig.  1. 
ChrymlUdn  gemma  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  VIII,  1861,  p.  302. 

Shell  small,  elongate-conic,  slender,  slightly  umbilicated,  white. 
Nuclear  whorls  at  least  two,  obliquely  about  half  immersed  in  the 
fii-st  of  the  later  whorls.     Post-nuclear  whorls  flattened,  with  strong 

«Martini-('hemnitz,  Conchylien  Cabinet,  UHX),  p.  2(52,  pi.  xxxiv,  fig.  6. 
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tabulated  and  crenulated  summits,  crossed  by  three  strong,  rounded, 
siibequally  spaced,  spiral  keels  and  rounded  axial  ribs  between  the 
sutures;  the  latter  extend  from  the  sunmiit  to  and  over  the  second 
keel,  but  not  over  the  sulcus  separating  this  from  the  third.  The 
junctions  of  the  axial  ribs  and  spiral  keels  form  strong  tubercles. 
Sulcus  between  the  second  and  third  keel  deep,  decidedly  deeper  than 
the  peripheral  sulcus,  both  of  which,  as  well  as  the  sulci  of  the  base 
are  crossed  by  minute  closely  placed,  axial  I'aised  threads.  '  Base  of  the 
last  whorl  well  rounded,  somewhat  attenuated,  marked  by  live  strong, 
rounded,  subequal  and  subequally  spaced  spiral  keels.  Aperture  oval, 
posterior  angle  acute,  outer  lip  wavy,  columella  short,  curved  and 
slightly  re  volute,  provided  with  a  quite  strong  oblique  fold  near  its 
insertion;  parietal  wall  covered  by  a  moderately  thick  callus. 

The  specimen  described  and  figured  belongs  to  the  Pa3tel  collection 
and  comes  from  Japan.  It  has  six  post-nuclear  whorls  and  measures: 
long.  3.2  mm.;  diam.  .8  mm.  The  U.  S.  National  Museum  has  a  speci- 
men. No.  185889,  from  H.  Adams,  also  from  Japan. 

ODOSTOMIA  (MIRALD A)  species? 

The  Pietel  collection  contains  another  specimen  of  Miralda  which  is 
in  every  way  heavier  than  O,  {3f.)  diadeina  A.  Adams.  It  is,  how- 
ever, so  badly  worn  that  positive  identification  at  the  present  time 
is  impossible.  It  has  five  post-nuclear  whorls  and  measures:  long. 
2.2  mm. ;  diam.  1.4  mm.  It  is  labeled  Mhcdda  diadema  A.  Adams,  and 
comes  from  Japan,  but  is  not  that  species. 

ODOSTOMIA    (MENESTHO)    EXARATISSIMA.  new  name. 

Plate  XIX,  figs.  3,  7. 

=  MeneMho  exarata  A.  Adams,  Ann.  Mag.  Nat.  Hist,  VIII,   1861,  p.  303,  not 
Parthenia  exarata^  Carpenter,  1856. 

Shell  elongate-conic,  soiled  white.  Nuclear  whorls  at  least  two, 
moderately  large,  helicoid,  one- half  obliquely  immersed  in  the  first 
post-nuclear  volution,  the  periphery  projecting  slightly  beyond  the 
left  outline  of  the  spire.  Post-nuclear  whorls  well  rounded,  very 
slightly  shouldered,  marked  by  faint  lines  of  growth  and  well  incised 
spiral  lines,  which  are  not  all  of  the  same  strength  nor  are  they  equally 
spaced.  Six  of  these  appear  upon  the  second,  and  scncn  upon  the 
penultimate  whorl  between  the  sutures.  Periphery'  and  base  of  the 
last  whorl  well  rounded,  the  latter  sculptured  like  the  space  between  the 
sutures,  bearing  six  incised  lines  which  are  not  quite  as  strong  as  those 
hetween  the  sutures.  Aperture  oval,  eflfuse  at  the  junction  of  the 
outer  lip  and  the  columella,  posterior  angle  obtuse,  outer  lip  thin,  but 
opaque,  columella  short,  curved,  somewhat  revolute,  reenforced  by  the 
attenuated  base,  parietal  wall  covered  by  a  faint  callus. 
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There  are  five  specimens  of  this  species  in  the  Berlin  collection. 
They  were  obtained  by  Hilg'endorf  at  Hakodate,  Japan.  The  one 
above  described  has  six  post-nuclear  whorls  and  measures:  long. 
4.2  mm. ;  diam.  1.9  mm.  There  is  considerable  diversity  in  the  expres- 
sion of  the  incised  spirals  in  the  several  specimens;  in  one  they  are 
almost  obsolete  on  the  base.  One  individual  is  decidedly  more  obese 
than  the  rest  (fig.  8).  It  has  six  post-nuclear  whorls  and  measures: 
long.  4.8  mm.;  diam.  2.5  mm.  Another  Imdly- worn  individual  from 
Japan  was  labeled  YaiieHla  exarata  A.  Adams. 

ODOSTOMIA  (ODETTA)  LECTISSIMA,  new  species. 
Plate  XXIII,  tig.  3. 

Shell  elongate,  ovate,  milk-white.  Nuclear  whorls  moderately  large, 
almost  buried  in  the  first  post  nuclear  whorls,  only  the  tumid  periph- 
ery of  the  last  volution  and  a  mere  speck  of  another  turn  are  visible. 
Post-nuclear  whorls  inflated  and  strongly,  slopingly  shouldered,  orna- 
mented between  the  sutures  by  five  spiral  keels,  the  posterior  one  of 
which  is  much  less  developed  than  the  rest  and  occupies  the  space  at 
the  suture  on  the  shoulder.  The  other  four  are  strong,  well  rounded, 
subequal  and  subequally  spaced.  The  first  one  is  at  the  shoulder,  and 
the  anterior  edge  of  the  fourth  bounds  the  peripheral  sulcus.  The 
sulci  between  these  spiral  cords  are  deep,  a  little  wider  than  the  cords 
and  crossed  by  very  regular  and  regularly  spaced,  backward-slanting, 
raised  axial  threads;  which,  were  they  not  interrupted  by  the  spiral 
keels,  would  form  continuous  lines  from  the  summits  to  the  umbilical 
region.  Base  of  the  last  whorl  short,  well  rounded,  somewhat  pinched 
behind  the  columella  but  not  perforated,  sculptured  like  the  space 
between  the  sutures,  having  five  spiral  keels.  Aperture  lai'ge,  some- 
what produced  at  the  junction  of  the  outer  lip  and  the  columella; 
posterior  angle  obtuse;  outer  lip  thin,  decidedly  wavy  in  outline, 
showing  the  external  sculpture  within;  columella  straight,  slender, 
somewhat  re  volute,  with  a  weak  fold  near  its  insertion  which  is  not 
apparent  when  the  aperture  is  viewed  squarely;  parietal  wall  covered 
by  a  thin  callus. 

The  type  belongs  to  the  Pjetel  collection  and  is  from  Japan.  It  has 
four  post-nuclear  whorls  and  measures:  long.  1.7  mm.;  diam.  .1  mm. 

ODOSTOMIA   (ODETTA)  FELIX,  new  species. 

Plate  XXI,  fig.  2. 

Shell  broadly  elongate-conic,  turrited,  subdiaphanous.  Nuclear 
whorls  small,  almost  completely  obliquely  immersed,  only  part  of 
the  last  rounded  volution  is  visible  above  the  first  of  the  later  whorls. 
Post-nuclear  whorls  somewhat  inflated,  well  rounded,  moderately  shoul- 
dered, marked  by  strong,  equally  developed,  spiral  keels  which  are 
separated  by  subequal,  deep,  rounded  sulci.     The  latter  are  somewhat 


Digitized  by  VjOOQIC 


wo,  1452.       XOTES  ON  PYRAMIDELLID.E—DALL  AND  BARTSCH.  359 

broader  than  the  keels  and  crossed  by  many,  very  slender  raised  axial 
threads.  Three  keels  are  present  upon  the  first  and  second,  on  the 
third  a  fourth  keel  appears  partly  at  the  suture,  but  the  greater  part 
of  it  is  covered  up  by  the  summit  of  the  succeeding  volution.  The 
penultimate  whorl  has  four  keels,  the  posterior  one  of  which  marks 
the  summit  and  is  a  little  wider  than  the  rest  and  somewhat  flattened. 
Periphery  of  the  last  whorl  marked  by  a  sulcus.  Base  well  rounded, 
attenuated^  ornamented  like  the  spaces  between  the  sutures,  having  six 
spiral  keels.  These  keels,  as  well  as  the  sulci,  gradually  diminish  in 
breadth  from  the  peripher}'  to  the  umbilical  region.  Aperture  oval, 
outer  lip  thin,  showing  the  external  sculpture  within;  columella  rather 
heavy,  somewhat  curved,  backed  up  b}^  the  attenuated  base  and  pro- 
vided with  a  strong  oblique  fold  at  its  insertion;  parietal  wall  covered 
by  a  thin  callus. 

The  type  belongs  to  thePjetel  coUei^tion  and  comes  from  Japan.  It 
has  five  and  one-half  post-nuclear  whorls  and  measures:  long,  2.6  mm. ; 
diam.,  1.3  mm.  It  was  labeled  Eraleah'rata  A.  Adams,  but  is  not  that 
species.  The  U.  S.  National  Museum  has  two  specimens  of  OdoHtomia 
(Odetta)  lirata  A.  Adams,  from  the  author,  which  are  much  smaller, 
more  slender,  more  oval,  and  less  prominently  sculptured  than  the 
present  species. 

ODOSTOMIA  (ODETTA)  CIRCINATA  A,  Adams. 

Plate  XXIII,  fig.  a 

Oacilla  eirdnata  A.  Adams,  Proc.  Zool.  Soc,  1867,  p.  311. 

Shell  elongate-oval,  subdiaphanous.  Nuclear  whorls  small,  almost 
completely  immersed  in  the  first  post-nuclear  whorl,  onl}^  the  rounded 
two-thirds  of  the  last  volution  are  visible,  and  those  indicate  that  the 
axis  of  the  nuclear  turns  must  be  at  a  right  angle  to  the  axis  of  the 
later  whorls.  Post-nuclear  whorls  moderately  well  rounded,  the  last 
one  somewhat  inflated,  shouldered,  marked  by  strofig,  broadly  rounded, 
subequal  and  subequally  spaced  spiral  keels,  which  are  separated  by 
deep,  rounded  sulci,  which  are  about  as  wide^is  the  keels.  The  sulci 
are  crossed  by  extremely  fine  and  very  closely  spaced  axial  raised 
threads  which  pass  up  on  the  sides  of  the  spiral  keels,  but  do  not  cross 
their  summits.  The  second  and  third  whorls  have  three  keels  between 
the  sutures.  On  the  third  the  posterior  keel  at  the  summit  of  the 
whorl,  which  is  a  little  wider  than  the  other  two,  shows  a  spiml  stri- 
ation  on  it^  middle.  This  grows  gradually  stronger  Jis  the  shell 
advances,  until  on  the  penultimate  whorl  it  has  divided  this  keel  into 
two,  the  posterior  one  of  which  is  a  little  less  developed  than  the  ante- 
rior one,  which  resembles  the  other  between  the  sutures.  The  summit 
of  the  last  whorl  falls  considerably  below  the  periphery,  showing  five 
spiral  keels  between  the  sutures  on  the  penultimate  whorl.  Periphery 
of  the  last  whorl  sulcate,  sulcus  like  the  rest  and  similarly  sculptured. 
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Base  well  rounded,  somewhat  attenuated  anteriorly,  sculptured  like 
the  spaces  between  the  sutures,  having  seven  spiral  keels;  the.se  keels 
diminish  somewhat  in  size  from  the  periphery  to  the  umbilical  area. 
Aperture  subovate,  posterior  angle  acute,  outer  lip  thin,  wavy,  show- 
ing the  external  sculpture  within,  columella  decidedly  curved,  reen- 
forced  anteriorly  by  the  attenuated  base,  provided  with  a  very  strong, 
acute,  oblique  fold  near  its  insertion;  parietal  wall  covered  by  a  thin 
callus. 

'  There  are  two  specimens  of  this  species  in  the  Pastel  collection.  The 
one  described  and  figured  has  five  post-nuclear  whorls  and  measures: 
long.  2.1  mm.;  diam.  1  mm.  This  species  closely  resembles  Odostomia 
(Evaha)  lirata  A.  Adams.  It  is,  however,  more  compact  than  that 
species  and  has  two  more  spiral  keels  on  the  base.  O.  {E.)  lirata  is  not 
an  Evalea^  but  belongs  to  the  subgenus  Odetta;  the  name  should  read 
OdoBtwnia  ( Odetta)  lirata  A.  Adams. 

ODOSTOMIA  (EVALEA)  SITKAENSIS  Clessin. 

Plate  XVII,  fig.  8. 

Odostomia  sUkaenm  Clkssin,  Mart.  Chem.  Conch.  Cab.,  2d  Ed.,  Pyramid.,  1900, 
p.  121,  pi.  XXX,  fig.  1. 

Shell  elongate-conic,  very  regular  in  outline,  yellowish  white, 
shining.  Nuclear  whorls  almost  completely  immersed  in  the  first  of 
the  succeeding  volution.  Post-nuclear  whorls  moderately  rounded, 
rather  high  between  the  sutures,  slightly  shouldered  at  the  summits, 
marked  by  many  fine  lines  of  growth  and  numerous  fine  wavy  spiral 
striations;  the  latter  are  more  regularly  developed  and  distributed 
than  the  lines  of  growth.  (Our  figure  does  not  show  the  spiral  mark- 
ings.) The  periphery  of  the  last  whorl  marks  the  greatest  diameter  of 
the  shell.  The  base,  though  rather  long,  falls  off  rather  abruptly  at 
the  periphery,  then  tapers  gradually  to  the  anterior  end  of  the  colu- 
mella; it  is  marked  like  the  spaces  between  the  sutures.  Aperture 
large,  oval;  posterior  angle  acute,  outer  lip  decidedly  curved,  almost 
patulous,  thin;  columella  long,  slender,  gently  curved,  and  some- 
what reflected,  provided  with  a  moderately  strong,  oblique  fold  near 
its  insertion.     Parietjil  wall  without  callus. 

The  Berlin  collection  contains  two  specimens  of  this  species — No. 
26232,  which  were  collected  by  F.  Schmidt,  at  Sitka,  Alaska.  We 
have  described  and  figured  the  most  perfect  of  the  two,  which  we  con- 
sider Clessin's  type.  This  specimen  measures:  long.  4  mm.;  diam.  2 
mm.     Clessin's  figure  is  worthless,  as  usual. 
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ODOSTOMIA  (EVALEA)  CULTA,  new  species. 
Plate  XXVI,  fig.  9. 

Shell  re^arly  conic,  umbilicated,  yellowish  white.  Nuclear  whorls 
apparently  planorboid,  very  obliquely,  almost  completely,  immersed  in 
the  lirst  of  the  later  whorls,  only  a  portion  of  the  last  volution  being 
risible.  Post-nuclear  whorls  rather  high  between  the  sutures,  slightly 
rounded  (almost  flattened),  and  subtabulately  shouldered  at  the  sum- 
mits, marked  by  fine  lines  of  growth  and  very  many  subequal,  wavy, 
closely  spaced  striations.  (These  have  not  teen  indicated  in  our  draw- 
ing.) The  whorls  are  somewhat  angulated  at  the  periphery  and  the 
summit  of  succeeding  whorls  falls  a  little  anterior  to  the  periphery, 
which  gives  the  sutures  a  decidedly  channeled  eflfect.  *  Base  of  the  last 
whorl  large,  rather  prolonged,  well  rounded,  marked  by  spiral  stria- 
tions which  are  equally  as  abundant  as  those  between  the  sutures  but 
somewhat  stronger.  Aperture  moderately  large,  suboval,  somewhat 
effuse  anteriorly,  posterior  angle  obtuse,  outer  lip  thin  (fractured), 
columella  slender,  curved,  reflected  partly  over  the  moderately  large 
umbilicus,  provided  with  a  strong,  acute,  oblique  fold  near  its  insertion; 
parietal  wall  covered  by  a  thin  callus. 

The  type  was  collected  at  Hakodate,  Japan,  by  Hilgendorf .  It  has 
six  post-nuclear  whorls  and  measures:  long.  4  mm.;  diam.  1.8  mm. 

This  is  a  moderately  large  species  characterized  by  its  spiral  stria- 
tions, regular  conic  outline,  and  the  constricted  appearance  of  the 
whorls  at  the  channeled  sutures.  It  is  evidently  related  to  Odostomia 
(Eml^a)  arcuata  A.  Adams. 

ODOSTOMIA  (AM AURA)  MARTENSI,  new  name. 

Plate  XXV,  fig.  5. 

Odostomia  curta  Clebsin,  Mart.  Chem.  Conch.  Cab.,  1900,  p.  116,  pi.  xxviii,  fig.  3. 
Not  Odostomia  curtum  Desk  ayes,  An.  Sans.  Vert.  Paris  Basin,  1864,  p.  551, 
pi.  XIX,  figs.  9-11. 

Shell  ovoid,  heavy,  yellowish  white,  nuclear  whorls  small,  almost 
completely  immersed  in  the  first  of  the  succeeding  volutions.  Post- 
nuclear  whorls  increasing  regularlj^  and  rapidly  in  size,  inflated,  sub- 
tabulately shouldered  at  the  siynmit,  marked  by  numerous  fine  lines 
of  growth  and  equally  abundant,  closely  placed,  wavy,  spiral  striations. 
These  lines  of  growth  and  spiral  markings  give  the  surface  a  finely 
reticulated  appearance  when  viewed  under  high  magnification.  (We 
have  omitted  this  sculpture  in  our  drawing,  which  should  be  considered 
as  an  outline  sketch  only.)  Periphery  and  base  of  the  last  whorl 
decidedly  rounded  and  inflated,  marked  like  the  space  between  the 
sutures.  Aperture  large,  suboval,  slightly  eflfuse  anteriorly,  posterior 
angle  acbte;  outer  lip  sharp  at  the  edge  but  thick  within;  columella 
very  strong,  curved,  reenforced  by  the  body  whorl  from  which  the 
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slightly  reflected  edge  is  separated  only  by  a  narrow  line.  A  strong 
oblique  fold,  not  completely  visible  when  the  aperture  is  viewed 
squarely,  is  located  a  little  anterior  to  the  insertion  of  the  columella. 
The  type  has  five  post-nuclear  whorls  and  measures:  long.  5.3  mm.; 
diam.  3.1  mm.  Clessin  gives  the  diam.  as  1.3,  evidently  a  transposi- 
tion. He  also  cites  the  registmtion  No.  as  36336,  while  it  should  be 
36335.  His  figure  alinod  represents  this  species.  The  type  comes 
from  Killisnoo,  Alaska,  not  Japan. 

ODOSTOMIA    (AM AURA)    KRAUSEI   Clessin. 
Plate  XXIII,  fig.  2. 

Odoslomia  krau^eij  Clessin,  Mart.  Chem.  Conch.  Cab.,  2d  ed.,  Pyramid.,  1900, 
p.  115,  pi.  XXVIII,  fig.  1. 

Shell  elongate-conic,  thick  and  heavy,  rough  through  erosion,  yel- 
lowish white.  Nuclear  whorls  decollated  in  the  type  (judging  from 
the  pit  in  the  apex  they  are  probably  deeply,  obliquely  immersed). 
Post-nuclear  whcrrls  only  moderatel}"  rounded,  somewhat  shouldered  at 
the  summit  (surface  decidedly  eroded).  Periphery  and  base  of  the  last 
whorl  well  rounded,  the  latter  with  a  minute  umbilical  chink.  Aper- 
ture auricular,  somewhat  eflfuse  anteriorly,  posterior  angle  scarcely 
acute;  outer  lip  very  thick;  columella  thick,  reflexed,  with  a  broad, 
strong,  oblique  fold,  a  little  anterior  to  its  insertion;  parietal  wall 
covered  by  a  thick  callus. 

The  type  has  six  post-nuclear  whorls  and  measures:  long,  9.9  mm.; 
diam.  5  mm.  It  was  collected  b\^  Krause  at  Killisnoo,  which  is  in 
Alaska  and  not  in  Japan  as  stated  by  Clessin.  The  registration  num 
ber  of  his  type  in  the  Berlin  Museum  is  also  wrong;  the  specimen 
described  and  figured  by  him  is  36335  and  not  36336  f.s  given  in  his 
a(;count  of  the  species. 

The  U.  S.  National  Museum  has  two  lots,  one  specimen,  159454, 
from  Killisnoo,  collected  by  Krause,  and  another.  No.  159471,  from 
Kadiak.  They  are  both  much  eroded  and  can  furnish  no  additional 
data  to  our  text. 

Clessin's  figure  cited  above,  will  not  enable  any  one  to  recognize 
this  form. 

ODOSTOMIA  (ODOSTOMIA)  J3BSIMANA,  new  name. 
Plate  XXV,  fig.  3.     Plate  XXVI,  fig.  2. 

0(fo8tomia  laden  Dunker,  Mai.  Blatt.,  VI,  1860,  p.  234;  also  Moll.  Jap.,  1861, 
p.  17,  pi.  XI,  tig.  4,  not  Odoslomia  ladea  J.  G.  Jeffreys,  Ann.  Mag.  Nat 
HiHt.,  II,  1848,  p.  348  (  =  Tarbonilla  hictea  Linn^us),  nor  Odostomia  ladea 
Angas,  Proc.  Zool.  8oe.,  1867,  p.  112,  pi.  xiii. 

Shell  regularly  elongate-conic,  milk-white.  Nuclear  whorls  small, 
obliquely  almost  completel}^  innnersed  in  the  first  of  the  succeeding 
whorls,  only  the  periphery  of  the  last  two  being  visible.     Post-nuclear 
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whorls  rather  high  between  the  sutures,  very  slightly  rounded,  slightly 
angulated  at  the  periphery  and  scarcely  at  all  shouldered,  marked  by 
scarcely  perceptible  lines  of  growth,  and  here  and  there  by  a  faint 
trace  of  some  very  fine  microscopic  spiral  lines.  The  summit  of  suc- 
ceeding whorls  falls  somewhat  anterior  to  the  periphery  of  the  pre- 
ceding turns,  which  gives  a  slightly  constricted  appearance  at  the  well- 
impressed  suture.  Periphery  of  the  last  whorl  faintl}'  angulated; 
base  large,  well  rounded,  narrowly  umbilicated  and  somewhat  effuse 
at  the  junction  of  the  lip  and  columella,  posterior  angle  acute,  outer 
lip  (fractured),  thin,  columella  long,  slender,  almost  straight,  some- 
what revolute,  bearing  a  strong  oblique  fold  near  its  insertion;  parietal 
wall  covered  by  a  thin  callus. 

The  specimen  described  is  Dunker's  type  which  comes  from  Desima, 
Japan.  It  is  not  quite  mature,  having  seven  and  one-half  post-nuclear 
whorls  and  measures:  long.  5.3  mm. ;  diam.  2.2  mm.  The  Dunker  col- 
lection contains  an  additional  specimen  from  Nagasaki,  Japan,  of 
which  we  also  give  a  figure.  This  is  adult.  It  has  nine  post-nuclear 
whorls  and  measures:  long.  6.7  mm.;  diam.  2.8  mm.  The  chief  differ- 
ence between  this  and  the  young  shell  lies  in  the  aperture,  the  outer 
lip  in  this  case  being  rather  patulous.  The  Ptetel  collection  has  one 
specimen  from  Nagasaki,  Japan. 

ODOSTOMIA  (ODOSTOMIA)  MAURITIANA,  new  species. 
Plate  XXVI,  fig.  6. 

Shell  small,  umbilicated,  elongate-ovate  conic,  semitransparent,  pol- 
ished. Nuclear  whorls  two  and  one-half,  moderately  large,  helicoid, 
elevated,  about  one-fifth  immersed  in  the  first  of  the  succeeding  whorls 
and  having  their  axis  at  a  right  angle  to  them.  Post-nuclear  whorls 
flattened,  angulated  at  the  periphery  and  weakly  shouldered  at  the 
simimit;  the  latter  falls  somewhat  anterior  to  the  periphery  of  the  pre- 
ceding whorl  and  lends  to  it  a  somewhat  constricted  appearance  at 
the  well-impressed  suture.  The  whorls  are  marked  by  extremely  fine, 
closely  placed,  wavy  spiral  striations,  which  are  visible  only  under 
very  high  magnification.  Periphery  of  the  last  whorl  somewhat  angu- 
lated. Base  very  broad,  gently  rounded,  somewhat  pinched  at  the  nar- 
row umbilicus.  Aperture  elongate-ovate,  somewhat  prolonged  at  the 
junction  of  the  outer  lip  and  columella;  posterior  angle  acute,  outer  lip 
thin,  somewhat  effuse,  columella  slender,  decidedly  curv^ed,  slightly 
revolute,  provided  with  a  prominent  oblique  fold  at  its  insertion; 
parietal  wall  covered  by  a  strong  callus  which  lends  the  peritreme  an 
almost  continuous  appearance. 

The  specimen  described  and  figured  belongs  to  the  Ptetel  collection 
and  comes  from  Mauritius.  It  has  five  post-nuclear  whorls  and  meas- 
ures: long.  2.1  mm.;  diam.  1.1  mm. 
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ODOSTOMIA  (ODOSTOMIA)   HILGENDORFI  Clessin. 

Plate  XXIV,  fig.  5. 

Odoatomin  hilgendorfi  Clessin,  Mart.  Chem.  Conch,  Cab.,  2d  ed.,  Pyramid.,  1900, 
p.  119,  pi.  XXVIII,  fig.  5. 

Shell  broadly  elongate-conic,  very  regularly  tapering,  subturrited, 
milk-white.  Nuclear  whorls  two  and  one-half,  small,  helicoid,  well 
rounded,  moderately  elevated,  about  one-third  immersed  in  the  first  of 
the  later  whorls,  having  their  axis  almost  at  a  right  angle  to  them. 
Post-nuclear  whorls  rather  high  between  the  sutures,  flattened,  sub- 
tabulately  shouldered  at  the  summits  and  decidedly  angulated  at  the 
periphery,  marked  by  lines  of  growth  and  extremely  fine,  microscopic, 
closely  placed,  wavy,  spiral  striations.  The  shouldered  summits  of 
succeeding  whorls  fall  quite  a  little  anterior  to  the  angulated  periph- 
ery, giving  the  whorls  a  decidedl}^  constricted  appearance  at  the 
sutures,  which  appears  decidedly  channeled.  Periphery  of  the  last 
whorl  decidedly  angulated.  Base  slightly  rounded,  marked  like  the 
spaces  between  the  sutures.  Aperture  suboval,  posterior  angle  obtuse 
(outer  lip  fractured),  thick;  columella  strong,  curved,  provided  with 
a  prominent  lamellar  plate  at  its  insertion;  parietal  wall  covered  by  a 
moderately  thick  callus. 

The  specimen  described  is  Clessin's  type  and  was  collected  by  Hil- 
gendorf  at  Hakodate.  It  has  seven  post-nuclear  whorls  and  measures: 
long.  5  mm.;  diam.  2.4  mm.  There  is  a  possibility  that  this  may  be 
one  of  A.  Adams's  species  of  Odostornla,  The  description  of  Odosto- 
mia  mibang^data  A.  Adams  reads  not  unlike  this,  but  absence  of  meas- 
urements, etc.,  make  it  impossible  to  be  certain.  Clessin's  figures,  as 
usual,  fail  to  delineate  the  characters  of  this  form.  No  trace  of  the 
peripheral  angulations  is  shown. 

ODOSTOMIA  (ODOSTOMIA)  LIMPIDA,  new  species. 
Plate  XXVI,  fig.  7. 

Shell  slender,  elongate-conic,  semitranslucent,  shining.  Nuclear 
whorls  moderately  large,  almost  completely  obliquely  immersed  in  the 
first  of  the  succeeding  whorls;  the  peripherjil  edge  only  of  the  last 
volution  is  visible  above  this.  Post-nuclear  whorls  rather  high 
between  the  sutures,  slightly  rounded  (almost  flattened),  faintly 
shouldered  at  the  summit,  apparently  without  axial  or  spiral  sculp- 
ture. The  whorls  are  feebly  angulated  at  the  periphery,  and  the  sum- 
mits of  succeeding  turns  fall  a  little  anterior  to  it,  which  renders  the 
sutures  well  impressed.  Base  of  the  last  whorl  large,  rounded,  very 
narrowly  umbilicated.  Aperture  large,  subovate,  somewhat  produced 
at  the  junction  of  the  outer  lip  and  columella,  posterior  angle  acute, 
outer  lip  thin;   columella  slender,   decidedly  curved  and   somewhat 
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revolute,  provided  with  a  prominent  lamellar  fold  at  its  insertion; 
parietal  wall  covered  hy  a  thin  callus. 

The  t\^pe  l)elon^  to  the  Pietel  collection  and  is  from  Japan.  It 
has  six  post-nuclear  whorls  and  measures:  Long.,  3.6  nmi.;  diam., 
1.5  mm.  It  was  labeled  Anuithlx  pMnclda  A.  Adams.  This  appears 
to  be  a  )utiiun  muluu}^  as  the  only  reference^  to  that  we  have  been  able 
to  find  gives  the  following  statement:  Ainathla  pelluelda  K,  Adams  = 
Mtne^tho  peUnehla  A.  Adams.*  It  is  very  probable  that  the  part  of 
the  manuscript  relating  to  the  species  was  omitted.  It  is  not  Vohita 
(=  Odoxt^jmla) ^Mnc'nla  Dill wyn.** 

A  ])adly  worn  shell,  perhaps  an  Odostoiuia  s.  s.,  very  elongate  and 
umbilicate,  bears  the  name  Amatfuji  cone! ?i mi  A.  Adams,  and  comes 
from  Japan.  Amathhi  concinna  api)ears  to  be  a  7uwn'n  midnni  for  the 
reasons  cited  under  Odimtomhi  i^OdoHtotnia)  Ihnpida, 

ODOSTOMIA   (HBIDA)  PANAMBNSIS  Clessin. 

Plate  XXVI.  fig.  4. 

Odostomia  jxinamenm  Clkhhin,  Mart.  Chem.  Conch.  Cab.,  2<1  eel.,  Pyramid.  1900, 
p.  120;  pi.  xxviu,  fig.  9. 

Shell  small,  heavy,  elongate-ovate,  whorls  increasing  regularly  in 
size,  milk  white,  shining.  Nuclear  whorls  small,  almost  completely 
obliquely  immersed  in  the  first  of  the  succeeding  volutions.  Post- 
nuclear  whorls  moderately  and  evenly  rounded,  of  porcellanous  tex- 
ture, without  any  apparent  marking,  separated  by  well  marked  sutures. 
Periphery  of  the  last  whorl  full  and  rounded.  Base  inflated,  well 
rounded.  Aperture  small,  decidedly  rissoid,  almost  channeled  ante- 
riorly, posterior  angle  acute;  outer  lip  decidedlv  curved  backward 
anteriorly,  very  thick  within  but  beveled  to  form  a  sharp  edge;  colu- 
mella extremely  short,  somewhat  reflected  and  connected  jK>steriorly 
with  the  very  strong  parietal  callus,  which  is  fully  as  thick  as  the 
edge  of  the  outer  lip  and  connects  with  it  at  the  posterior  angle  of 
the  aperture,  thus  forming  a  complete  peristome.  A  prominent 
oblique  fold  is  present  on  and  a  little  anterior  to  the  insertion  of  the 
columella. 

There  are  two  specimens  of  this  species  in  the  Berlin  collection  from 
Panama.  We  have  considered  the  best  preserved  individuals,  which 
evidently  served  Clessin  for  his  description  and  figure  as  his  type,  and 
have  here  rediagnosed  and  figured  it.  It  has  six  post-nuclear  whorls 
and  measures:  I^ng.,  3.1  mm.;  diam.,  1.5  mm. 

Clessin  for  some  unaccountable  reason  changed  the  characters  of  the 
aperture  in  the  above-cited  figure  to  harmoni;5e  with  the  typical 
Odmfomta  aperture.  He  seems  to  have  failed  entirely  in  recognizing 
the  peculiarities  of  the  present  species. 


«Ann.  Mag.  Nat  Hist,  VIU,  1861,  p.  'MH.  ^Ann.  Mag.  Nat  Hist,  1860. 

cCat  I,  1817,  p.  508. 
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0.  {Ileida)  panamenBis  Clessin  represents  the  first  member  of  this 
subgenus  on  the  west  coast  of  America;  several  additional  species 
inhabit  the  southeast  coast. 

GEOGRAPHICAL  TABLE. 

AFRICA. 

Turbonilla  {Strioturbonilla)  securay  new  name. 
Odostomia  (Odostomia)  inaurUiana^  new  species. 

AMERICA. 

Atlantic  Coast. 

WeM  Indies. 

Pyramidella  ( Triply chtis)  niveus  Morch.  • 

Odostomia  (Mircdda)  jamaicensis  Clessin. 

Mexiiv. 

TurbonUla  (Chemnitzia)  crenuUita  Menke. 

Pacific  Coast. 

Alaska, 

Odostomia  (Evalea)  sitkaenm  Clessin. 
Odostomia  {Amaura)  martensiy  new  name. 
Odostomia  (Amanra)  krausei  Clessin. 

Mexico. 

Pyramidella  (Ijongchxusj  bicolor  Menke. 
Pyramidella  (Pharciddla)  hastata  A.  Adams. 
Pyramidella  (Pharridella)  moffati,  new  name. 

Panama. 

Odost4)mia  (Heida)  panamensis  Clessin. 

AUSTRALIA. 

Pyramidella  (Tiheria) pusillajacksonensis,  new'sul>specie8. 

CHINA. 

Pyramidella  (Syrmola)  hrunnea  A.  Adanis. 

HAWAIL 

Pyramidella  (Cossmannica)  aciculata  A.  Adams. 

JAPAN. 

Pyramidella  (  Tiberia)  pulchella  A.  Adams. 
Pyramidella  (Tiberia)  japoincOy  new  a|>ecie8. 
Pyramidella  (Tiberia)  pusUla  A.  Adams. 
Pyramidella  ( Tiberia)  trifasciata  A.  Adams. 
Pyramidella  ( Tiberia)  dankeri^  new  name. 
Pyramidella  ( Aclsvopyramis)  exiinia  Lischke. 
Pyramidella  (Actax^pyramis)  fulva  A.  Adams. 
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Pyramidella  (AcLropi/ramis)  casta  A.  Adams. 
Pyramidella  {Actwopyramis)  lauta  A.  Adams. 
Pyramidella  {Acticoppramis)  amoena  A.  Adams. 
Pyramidella  (Actieopyramis)  puiictigera  A.  Adams. 
PymmideUa  (Actiropyramis)  digiUUis^  new  species. 
Pyramidella  (Slyloptpgma)  seroiina  A.  Adams. 
Pyramidella  {Symola)  cinnamomea  A.  Adams. 
Pyramidella  {Symola)  brunnea  A.  Adams. 
Pyramidella  (Ipliiana)  lischkeif  new  species. 
Pyramidella  (Iphiana)  teimisadpta  Lischke. 
PyrnmidelUi  (Agatha)  virgo  A.  Adams. 


Turbonilla 
Turbonilla 
Turbonilla 
Turffonilla 
Turbonilla 
Turbonilla 
Turbonilla 
Turbonilla 
TurfHmilla 
Turbonilla 
Turbonilla 
Turbonilla 
Turbonilla 
Turbonilla 
Turbonilla 
Turbonilla 
fhUatomia 
Odoftomia 
Odostomia 
C)do9tomia 
Odostomia 
Ododomia 
Odostomia 
Odostomia 
Odo$tomia 
Odotitomia 
Odostomia 
Odostomia 
Odostomia 
Odostomia 
f)di)Stt)m\a 
Odo4omia 
Odostomia 
Odostomia 
Odostomia 


Chemnitzia)  ahseidoy  new  species. 

Chemnilzia)  dunkeri  Clessin. 

Chetnnitzia)  approxijrtatat  new  sj)e(!ie8. 

Chemnitzia)  mulitgyrata  Dunker. 

Chemnitzia)  acosmia^  new  species. 

Chemnitzia)  aclopora^  new  species. 

Chemnitzia)  infaniala^  new  species. 

Strioturbonilla)  monoryrla  A.  Adams. 

Pyrgisndus)  candidissima,  new  name. 

Pyrgiscus)  mumia  A.  Adams. 

Cingulina)  cingulata  Dunker. 

Cingrdina )  cingulata  latidngida^  new  subspecies. 

Mormula)  aalica^  new  name. 

Mormula)  philippiana  Dunker. 

Ijxncella)  bella,  new  species. 

Bahella)  cielatior^  new  name. 

Trabenda)  tantilla  A.  Adams. 

Parthenina)  meta^  new  s|)ecie8. 

ChrysaUida)  dujc^  new  8|>ecies. 

Pyrgulina)  lecta^  new  species. 

Pyrgulina)  alveata  A.  Adams. 

EgUina)  marieUa  A.  Adams. 

Miralda )  diadema  A.  Adams. 

Miralda)  gemma  A.  Adams. 

Miralda) y  species? 

Menestho)  ejaratissima^  new  species. 

Odettn)  circinata  A.  Adams. 

Odetta)  lirnta  X.  Adams. 

Odettn )  felixy  new  species. 

Odetta)  lectissimay  new  species. 

Ecalen)  culta,  new  species. 

Odostomia)  hilgendorji  Clessin. 

Odostomia)  limpida^  new  s|)ecie8. 

Odostomia)  desimnnoy  new  species. 

Odostomia) y  species? 

SOUTH  SEA  ISLANDS. 


Pyramidella  (Cossmannica)  aciculata  A.  .V<lams. 

Turbonilla  (Nisitarris)  crystallinay  new  species. 

Turbonilla  ( Chemnitzia)  gairetlianay  new  name. 

Ododomia  {Pyrgulina)  amanda  Garrett. 

Odostomia  {Pyrgulina)  densecoslata  (iarrett. 

OdoMomia  {Pyrgulina\  demecostata  upoluensis,  new  subspecies. 
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EXPLANATION  OF  PLATES. 
The  measurements  citeci  after  the  name  refer  to  the  axial  length  of  the  specimen. 

Plate  XVII. 

Fig.  L  TurboniUa  {Pyrgiscxis)  mnmia  A.  Adam.s;  3.3  mm.;  p.  343. 

2.  Ododomia  {Miralda)  diademo  A.  Adams;  2.3  mm.;  p.  356. 

3.  TurboniiJa  (Pyr^euhis)  candidMma^  new  name;  6.7  mm.;  p.  342. 

4.  Odostomia  (Chryscdlida)  diu\,  new  8j)efie8;  type;  L8  mm.;  p.  350. 

5.  Pyramidella  (Styloptygma)  nerotina  A.  Adams;  3  mm.;  p.  334. 

6.  OdoHtomia  {Miralda  f)  jamaicensis  Clessin;  type;  2.1  mm.;  p.  355. 

7.  Ttirbonilla  {NMurris)  crystalUna^  new  spet-ies;  type;  4.5  mm.;  p.  34L 

8.  Odostomia  {Evalea)  »itkaerm»  Clessin;  type;  4  mm.;  p.  360. 

9.  Turhonilla  (Pabella)  cxlaiior,  new  name;  4.4  mm.;  p.  347. 

Plate  XVIIL 

Fig.  I.   Ododomia  {PyrgnUna)  densecostata  npolnensij*,  new  subspecies;  type;  3.7  mm.; 
p.  351. 

2.  I*yramidella  (Agatha)  tirgo  A.  Adams;  13.7  mm.;  p.  3:i5. 

3.  Odostomia  (PyrgnUna)  amavda  Garrett;  type;  3  mm.;  p.  353. 

4.  Odostomin  (Pyrgulina)  densecostata  Garrett;  type:  4  mm.;  p.  350. 

5.  Turhonilla  (Mormula)  philippiana  Dunker;  5.3  mm.;  p.  345. 

Plate  XIX. 

Fig.  1.  IhframideHa  (AdaopyramiH)  amcena  A.  Adams;  7  mm.;  p.  330. 

2.  Pyramiddla  (Actiropijrami»)  punctigera  A.  Adams;  5.4  mm.;  p.  331. 

3.  Odostomia  (Menefttho)  ejcaratis^^ima,  new  name;  4.8  ram.;  p.  357. 

4.  Pjramidella  (Actiwpyramis)  casta  A.  Adams;  11.3  mm.;  p.  329. 

5.  Pyramidrlla  (Act.T0pyrami4<)  lauta  A.  Adams;  7  mm.;  p.  329. 

6.  Pi/ramideUa  (Artuopyramis)  digitalij*,  new  species;  tyj)e;  2.2  mm.;  p.  331. 

7.  Odostomia  (Mcnestho)  exaratissima^  new  name;  4.2  mm.,  p.  357. 

Plate  XX. 

Fig.  1.  TnrfMjniUa  (Chemnitzia)  appniximala,  new  species;  type;  8.2  mm.;  p.  337. 

2.  Turhonilla  (Chemnitzia)  in/antuta^  new  species;  type;  2.1  mm.;  p.  338. 

3.  Turhonilla  [Cliemnitzia)  dunkeri  Clessin;  type;  6.2  mm.;  p.  336. 

4.  Turhonilla  (Chemnitzia)  mxdtigirrata  Dunker;  type;  11.5  mm.;  p.  335. 

5.  Turhonilla  (Chemnitzia)  acosmia,  new  species;  tyi)e;  8.4  mm.;  p.  339. 

6.  Turhonilla  (Chemnitzia)  actopora,  new  8p<H*ies;  type;  6.8  mm.;  p.  338. 

Plate  XXI. 

Fig.  1.   Turhonilla  (Cingulina)  ringuhita  Dunker;  ty\Hi;  7.4  mm.;  p.  344. 

2.  Odostomia  (Odetta)  fe/ixj  new  sj)ecies;  tyj)e;  2.6  mm.;  p.  358. 

3.  Turhonilla  ((^ingulina)  cingulata  laticinguUiy  new  subspecies;   type;  4  mm.: 

p.  344. 

4.  Turhonilla  ((%nnnilzin)  ah.'^eida,  new  si>ecies;  tyj>e;  8.4  mm.;  p.  337. 

5.  Turhonilla  (Chemnitzia)  garrettiana^  new  name;  type;  7.4  mm.;  p.  3^^. 

6.  Turhonilla  (Chemnitzia)  c re nulata  ^lenke\  type;  8.6  mm.;  p.  340.    • 
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PI.ATE  XXII. 

Fig.  1.  Odostomia  (Miralda)  gemma  A.  Adams;  3.2  mm.;  p.  356. 

2.  Odostomia  (Pyrgulina)  lecta^  new  species;  type;  3.4  mm.;  p.  352. 

3.  Odostomia  (Trabectda)  tarUiUa  A.  Adams;  2.6  mm.;  p.  348. 

4.  Odostomia  (EffiUna)  marieUa  A.  Adams;  1.8  mm.;  p.  354. 

5.  Odostomia  {Pyrgulina)  alveaia  A.  Adams;  2  mm.;  p.  351. 

6.  TarhoniUa  (LanceUa)  bella,  new  species;  type;  7.5  mm.;  p.  346. 

7.  TurboniUa  (Mormula)  autica^  new  name;  type;  9.6  mm.;  p. 345. 

8.  TurboniUa  (Strioturbonilla)  monocyda  A.  Adams;  4.3  mm.;  p.  342. 

Plate  XXIII. 

Fio.  1.  Pyramidella  (Adseopyramis)  erimia  Lischke;  cotype?;  18.1  mm.;  p.  327. 

2.  Odostomia  (Amaura)  Jtraum  Clessin;  type;  9.9  mm.;  p.  362. 

3.  Odostomia  (Odeiia)  lecHssimaj  new  species;  type;  1.7  mm.;  p.  358. 

4.  J^amidella  (Actseopyramis)  fulva  A.  Adams;  20.3  mm.;  p.  328. 

5.  Odostomia  (Parthenina)  meta,  new  species;  type;  2.1  mm.;  p.  349. 

6.  Odostomia  (Odetta)  circinata  A.  Adams;  2.1  mm.;  p.  359. 

Plate  XXIV. 

Fig.  1.  Pyramidella  (Cossmannica)  acicufxUa  A.  Adams;  14.2  mm.;  p.  326. 

2.  Pyramidella  (Tiberia)  japonicay  new  species;  type;  6.1  mm.;  p.  324. 

3.  TurboniUa  {Nisiiurris)  crystaUinay  new  species,  nucleus  much  enlarged;  p.  341. 

4.  Pyramidella  (Symola)  brunnea  A.  Adams;  17.6  mm.;  p.  332. 

5.  Odostomia  (Odostomia)  hUgendorfi  Clessin;  type;  5  mm.;  p.  364. 

6.  Pyramidella  {Tiberia)  ptisilla  A.  Adams;  6.4  mm.;  p.  324. 

7.  Pyramidella  {Symola)  brunnea  A.  Adams;  a  jKjrtion  much  enlarged  to  show 

spiral  sculpture;  p.  332. 

8.  Pyramidella  {Cossmannica)  adculata  A.  Adams;  a  portion  much  enlarged  to 

show  spiral  sculpture;  p.  326. 

Plate  XXV. 

Fig.  1.  Pyramidella  (Iphiana)  lischkeiy  new  species;  type;  4.6  mm.;  p.  333. 

2.  Pyramidella  (Tiberia)  dunkeri^  new  name;  type;  5  mm.;  p.  326. 

3.  Odostomia  (Odostomia)  desimanoy  new  name;  6.7  mm.;  p.  ,%2. 

4.  Pyramidella  (Tilteria)  pulchella  A.  Adams;  12.2  mm.;  p.  323. 

5.  Odostomia  (Amaura)  martensiy  new  name;  type;  5.3  mm.;  p.  361. 

6.  Pyramidella  (Tiberia)  trifosciata  A.  Adams;  6  mm.;  p.  325. 

Plate  XXVI. 

Fig.  1.  I*yramidella  (Symola)  cinnamomea  A..w\dams;  4.2  mm.;  p.  332. 

2.  Odostomia  (Odostomia)  desimanoy  new  name;  type;  5.3  mm.;  p.  362. 

3.  Pyramidella  (Iphiana)  tenuisculpta  JAschke;  10.4  mm.;  p.  334. 

4.  Odostomia  ( Heida)  panamensis  Clessin;  type;  3.1  mm.;  p.  365. 

5.  Pyramidella  (Iphiana)  tenuisculpta  Lischke;  a  portion  much  enlarged  to  show 

spiral  sculpture;  p.  334. 

6.  Odostomia  (Odostomia)  mauritianay  new  species;  type;  2.1  mm.;  p.  363. 

7.  Odostomia  (Odostomia)  limpiday  new  species;  type;  3.6  mm.;  p.  364. 

8.  Pyramidella  (Tiberia)  ptisilla  jacksonensisy  new  subspecies;  type;  6.1  mm.; 

p.  325. 

9.  Odostomia  (EtHilea)  cultOy  new  species;  type;  4  mm.;  p.  361. 

Proc.  N.  M.  vol.  XXX— 06 24 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  &  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXX     PL.  XXIII 


MOLLUSKS  OF  THE  FAMILY  PyRAMIDELLID>€. 
For  explanation  of  plate  see  page  369. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM 


PRCXJEEDINQS,  VOL.  XXX     PL.  XXIV 


MOLLUSKS  OF  THE  FAMILY  PYRAMIDELLID^ 
For  explanation  of  plate  see  paoe  369. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.   NATIONAL  MUSEUM 


PRCXJEEDINQS,  VOL.  XXX     PL.  XXV 


MOLLUSKS  OF  THE  FAMILY  PyRAMIDELLID/E. 
For  explanation  of  plate  see  paqe  369. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  &  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXX     PL.  XXVi 


8 


MOLLUSKS  OF  THE  FAMILY  PYRAMIDELLID>€. 
For  explanation  of  plate  see  page  369. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


NOTES  ON  SOUTH  AMERICAN  GRASSHOPPERS  OF  THE 
SUBFAMILY  ACRIDIN.E  (ACRIDID^E),  WITH  DESCRIP- 
TIONS OF  NEW  GENERA  AND  SPECIES. 


By  James  A.  G.  Rehn, 

Of  the  Academy  of  Xatural  tScieiices  of  Philadelphia, 


The  following  records  and  descriptions  are  based  on  a  portion  of  a 
rather  large  series  of  South  and  Central  American  Acridinse  recently 
studied  by  the  author,  the  remainder  of  the  matenal  being  considered 
in  another  paper." 

I  wish  to  thank  the  oflScials  of  the  U.  S.  National  Museum  for  the 
privilege  of  examining  this  very  interesting  and  valuable  series. 

AMBLYTROPIDIA   St^l. 
AMBLYTROPIDIA  CHAPADENSIS,  new  species. 

Ty^pen. — Male  and  female;  Chapada,  Matto  Grosso,  Brazil.  Novem- 
ber.   (H.H.Smith.)    [Cat.  No.  9481,  U.S.N.M.] 

Belonging  to  the  group  containing  A,  trinitatiHVLtiA  elmigata  Bruner 
and  avriventriM  McNeill.  From  elangata  it  can  readily  be  separated  by 
the  heavier  form,  broader  fastigium,  more  robust  caudal  limbs,  and 
weaker  carination.  From  trinitatis  it  can  be  distinguished  by  the 
slenderer  head,  with  much  less  prominent  eyes  and  the  shorter  and 
more  robust  caudal  femora.  From  aurlvevtrlH  it  can  be  separated  by 
the  same  characters  that  distinguish  it  from  trhiifatls^  and  in  colora- 
tion it  appears  to  be  about  intermediate  bitween  the  two.  Its  closest 
relationship  seems  to  be  with  aurii'entris^  the  head  of  that  species 
being  more  compressed,  and  in  that  respect  closer  to  chapadensU,  The 
width  of  the  head  and  prominence  of  the  eyes  form  a  good  index  to 
the  relationship  of  the  species  of  this  small  group  of  the  genus,  eJangatu 
representing  one  extreme  and  trinitatiM  the  other,  ehapaihrnsis  and 
auriventris  being  interpolated  between  the  two  in  the  order  named. 

Size  medium  (for  the  genus);  form  moderately  elongate;  surface 
ruguloso-punctate  except  the  pronotum  which  is  cribriform  punctate. 

«  Proc.  Acad.  Nat.  Sci.  Phila.,  1906. 
Proceeoinqs  U.  S.  National  Museum,  Vol.  XXX— No.  1453 
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Head  with  the  occiput  distinctly  arched  laterad  and  with  a  very  sHght 
longitudinal  curve;  fastigium  about  equal  in  width  to  the  narrowest 
space  between  the  eyes,  produced  cephalad  of  the  cephalic  corner  of 
the  eyes,  a  distance  somewhat  \q^s  than  the  proximal  width,  distal 
portion  regularly  produced  with  the  apex  rather  bluntly  rounded, 
lateral  margins  and  median  longitudinal  carina  distinct,  the  latter 
extending  to  and  over  the  occiput;  lateral  foveola?  not  distinctly 
marked;  face  very  distinctly  retreating,  the  angle  greater  in  the  male 
than  in  the  female;  frontal  costa  with  the  margins  subparallel  and  in 
a  weakened  state  reaching  the  clypeus,  the  intermarginal  portion 
impresso-punctate.  but  not  sulcate;  eyes  subovoid,  more  elongate  in 
the  male  than  in  the  female  and  twice  the  length  of  the  infra-ocular 
sulcus  instead  of  al)out  half  again  as  in  the  female;  antennje  moderately 
depressed  proximad,  not  expanded,  in  the  male  distinctly  exceed- 
ing the  head  and  pronotum  in  length.  Pronotum  distinctly  depla- 
nate  dorsad,  greatest  width  about  one  and  two-thirds  in  the  length; 
cephalic  margin  arcuate,  caudal  margin  distinctly,  though  obtusely, 
angulate  in  l>oth  sexes,  the  margins  laterad  of  the  angle  being  slightly 
emarginate,  lateral  angles  of  the  disk  distinctly  carinate,  parallel  to 
the  first  transverse  sulcus  and  very  slightly  divergent  caudad;  median 
carina  stronger  in  the  male  than  in  the  female,  deeply  severed  by  the 
last  transverse  sulcus,  metazona  slightly  longer  than  the  prozona; 
lateral  lobes  about  as  deep  as  the  greatest  dorsal  length  of  the  same. 
Interspace  between  the  mesbsternal  lobes  quadrate  in  the  male,  very 
slightly  longitudinal  in  the  female;  metasternal  lobes  contiguous  caudad 
in  the  male,  separated  by  a  narrow  spa(»e  in  the  female.  Tegmina 
reaching  to  the  tips  of  the  caudal  femora,  bearing  a  f^lightl}"  rounded 
costal  expansion  at  the  proximal  fourth;  no  distinct  intercalary-  vein 
present.  Cerci  rather  heavy,  short,  acute,  not  exceeding  the  supra- 
anal  plate;  subgenital  plate  compressed,  the  apex  carinate  dorsad. 
Caudal  femora  moderately  robust,  the  dorsal  outline  distad  with  a 
concavity  not  so  distinct  on  the  ventral  side,  and  more  apparent  in 
the  female  than  in  the  male;  pagina  with  the  sculpturing  distinct  and 
regular;  caudal  tibia?  bearing  eleven  (female)  or  twelve  (male)  spines 
on  the  lateral  margins. 

General  colors  russet  and  vandyke  brown  mingled  and  stippled  one 
over  the  other,  the  lateml  lobes  of  the  pronotum  and  thepleui-a  darker 
in  the  male  than  in  the  female,  several  dark  elongate  crescentic  lines 
being  also  present  on  the  occiput  of  the  male;  eyes  clear  russet  in  the 
female,  speckled  with  darker  in  the  male.  Tegmina  very  dark,  the 
Vandyke  brown  tone  predominating.  Caudal  femom  of  the  female 
tawny  olive;  the  pagina  with  a  touch  of  olive;  caudal  tibije  and 
tar^i  very  dull  purple,  the  spines  tipped  with  black.  Abdomen  of 
the  male  washed  with  orange-vermilion.  Caudal  femora  of  the  male 
washed  ventrad  with  orange-vermilion,  the  pagina  burnt  umber,  the 
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dorsum  wood  brown;^  caudal  tibi^  and  tarsi  oninge-rufous,  the  spines 
tipped  with  black. 

Meamirerneiits. 


Length  of  body 

Lengih  of  pronotum 

Length  of  legmen 

Length  of  ciiudal  femur 


Male. 

Female. 

mm. 

mm. 

20.2 

2S.8 

3.9 

6.0 

15.7 

22.0 

12.0 

17.0 

A  single  specimen  has  been  examined  in  addition  to  the  types,  a 
female  from  Sapucaj,  Paraguay*  belonging  to  the  Hebard  collection. 
It  is  somewhat  larger  than  the  female  type  (length  of  body  34  mm.) 
but  does  not  appear  separable.  The  caudal  angle  of  the  pronotum 
is  broader  and  more  obtuse  than  in  the  t3'po,  and  the  metasternal  lo])es 
approximate  closer  caudad  than  in  the  typical  specimen.  The  general 
color  is  brown,  practically  uniform  all  over,  the  tegmina  being,  how- 
ever, somewhat  lighter. 

ORPHULELLA  Stal. 
ORPHULELLA   GRACILIS  Giglio-Tos. 

Chapada,Matto(irosso, Brazil.  April.  (H.  11.  Smith.)  [U.S.N.M.] 
Two  males. 

Corumbd,  Matto  Grosso,  Brazil,  highland.  March.  (H.  H.  Smith.) 
[U.S.N.M.]    Three  females. 

These  specimens  are  typical  of  this  rather  doubtful  form,  which 
possibly  is  only  an  extreme  t\'pe  of  the  following  species,  with  sub- 
obsolete  lateral  carinae.  Giglio-Tos  on  reexamination  decided  it  to  be 
inseparable,  but  with  a  good  series  of  pimctafu  in  hand  it  appears  to 
be  recognizable. 

The  original  description  says,  regarding  the  caudal  tibia^,  '^undique 
spinis  9,"  while  the  material  examined  shows  that  nine  is  the  normal 
number  for  the  external  series,  but  the  internal  series  numbers  eleven. 

ORPHULELLA    PUNCTATA  De  Geer. 

St. Thomas, Westlndies.  December,  18S2.  (A.Koebele.)  [U.S.N.M.] 
One  male. 

Bonito,  Pernambuco  Province,  Brazil.  January  and  February, 
1888.  (A.  Koebele.)  Several  specimens  labeled  "Collected  on  cot- 
ton."    [U.S.N. M.]    Two  adult  males,  four  females,  three  nymphs. 

Cbapada,  Matto  Grosso,  Brazil.  April,  August,  and  September. 
(H.  H.  Smith.)     [U.S.N. M.J    Two  males,  three  females. 

«Thi8  coloration  is  also  found  in  the  female,  but  not  to  the  extent  it  is  in  the  male. 
^  March  15,  1905;  Foster,  No.  102. 
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Corumba,  Matto  Grosso,  Brazil.  (H.  H.  Smith.)  [C.S.N.M.] 
Four  males,  one  female. 

These  specimens  exhibit  considerable  variation  in  structure  and  in 
color,  as  is  found  in  any  series  of  the  species.  Several  of  the  Corumba 
individuals  uppear  to  Ije  close  to  grar!/f\  being  slenderer  than  usual, 
but  the  lateral  carinte  are  not  partially  obsolete  as  in  that  form.  As 
stated  above,  it  is  possible  that  groidlis  may  be  only  an  extreme  form 
of  this  species. 

The  specimens  from  Pernambuco  are  duller  and  more  uniform  than 
the  other  individuals,  but  this  is  probably  due  to  alcoholic  collecting. 
The  Chapada  series  is  more  variegated  and  richly  colored  than  any  of 
the  other  specimens.  The  individual  from  St.  Thomas  is  quite  small 
and  rather  robust,  but  does  not  appear  separable  when  compared  with 
a  large  series  of  this  species. 

COCYTOTETTIX  Rehn. 

1900    Fenestra  Brvner  (not  of  (iigIio-T(^,  1895),  Ace.  Gen.  Spec.  Locuste  Argent., 

pp.  22,  80. 
1906.   Uon/totettiv  Kehn,  Proc.  Acad.  Nat.  Si-i.  Phila.,  1906. 

COCYTOTETTIX    LINEARIS,  new  species. 

Typeii. — Male  and  female;  Chapada,  Matto  Grosso,  Brazil.  Septem- 
ber.    (H.  H.  Smith.)     [Cat.  No.  8300,  U.S.X.M-l 

Apparent^  allied  to  V,  argentina  (Bruner),^  but  differing  in  the 
longer,  slenderer  te^mina,  the  slenderer  caudal  femora,  the  lack  of 
green  on  the  costal  margin  of  the  tegraen  and  of  cinnabar  red  on  the 
base  of  the  wings. 

No  close  relationship  exists  with  the  other  two  species  of  the  genus — 
C.  J) tflchr/jh/uf  f's  (Bvuner)  and  hifr/v/itdnij* (Brunev) — as  they  both  have 
the  tegmina  considerably  exi)anded  in  the  male  and  the  wings  strongly 
vermilion  or  rose-red  proximad. 

Size  medium;  form  slender;  surface  slightly  rugulose.  Head 
slightly  longer  than  the  pronotum,  moderately  produced  in  the  female, 
considenibly  produced  in  the  male,  the  dorsum  when  viewed  laterad 
quite  flat;  fastigium  with  its  greatest  width  but  slightly  greater  than 
the  interspace  between  the  eyes,  the  extension  l>eyond  the  eyes  being 
slightly  less  than  the  greatest  width,  the  distal  angle  acute  with  the 
immediate  apex  blunt,  lateral  margins  elevated  and  distinct,  as  is  also 
the  median  longitudinal  carina,  which,  in  a  much  weaker  form,  extends 
caudad  over  tin*  occiput;  face  strongly  retreating  in  the  male,  consid- 
erably in  the  female;  latenil  foveohe  not  distinct,  ventrad;  frontal  costa 
with  the  lateral  margins  pamllel  ventrad,  constricted  toward  the  fas- 
tigium, the  costa  excavated  but  not  sulcate,  a  trace  of  a  median  ridge 
prescmt  dorsad;  eyes  rather  elongate  ovoid,  alK)ut  twice  the  length  of 

«  Ace.  Gen.  Sjhh;.  Locusts  Argent,  p.  M.     [Carcarafla,  Santa  Ft\  Ai^gentina.] 
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the  infra-ocular  sulcus  in  both  sexes;  antennae  about  as  long  as 
(male)  or  distinctly  shorter  (female)  than  the  head  and  pronotum 
together,  distinctl}^  but  not  strongly  ensifoiTH,  more  marked  in  the 
female  than  in  the  male,  apex  acute.  Pronotum  moderately  deplanate 
dorsad,  the  greatest  width  contained  about  once  and  a  half  in  the  length 
in  both  sexes;  cephalic  margin  subtruncate,  caudal  obtuse-angulate, 
mther  rounded  in  the  male,  lateral  margins  carinate,  subparallel; 
metazona  vei*y  slightly  shorter  than  the  prozona  in  the  male,  distinctl}^ 
though  not  greatly  so,  in  the  female;  median  carina  very  distinct,  cut 
only  by  the  principal  sulcus;  lateral  lobes  subquadrate,  the  greatest 
dorsal  length  slightly  greater  than  the  depth,  ventral  angles  rectangu- 
late.  Interspace  between  the  mesosternal  lobes  slightly  longitudinal 
in  the  male,  very  distinctly  longitudinal  in  the  female;  metasternal 
lobes  contiguous  caudad  in  the  male,  subcontiguous  in  the  female. 
Tegmina  slender,  elongate,  exceeding  the  abdomen  considerably  and 
the  tips  of  the  caudal  femora  slightly  in  both  sexes,  apex  rounded;  a 
broken  irregular  intercalary  vein,  more  distinct  distad  and  evanescent 
proximad  present  in  both  sexes.  Cerci  styliform,  rather  robust,  some- 
what exceeding  the  supra-anal  plate;  subgenital  plate  produced  into  a 
compressed  process  with  an  acute  apex.  Caudal  femora  slender,  mod- 
erately inflated  in  the  proximal  half;  caudal  tibia?  bearing  eleven  or 
twelve  spines  on  the  lateral  margins. 

General  color  mars  brown  dorsad,  wood  brown  ventrad;  spines  of 
the  caudal  tibiae  with  blackish  tips.  The  female  bears  distinct  seal 
brown  lines  extending  from  the  vertex  to  the  caudal  margin  of  the 
pronotum  mesad  of  the  lateral  carinae,  and  a  parallel  pair  from  the 
eyes  to  and  over  the  pleura,  where  they  merge  into  a  single  bar.  Lat- 
eral carinas  of  the  pronotum  and  a  pair  of  lines  on  the  head,  which  are 
cephalic  continuations  of  the  carinal  stripes,  ocher  yellow;  ventro- 
lateral portion  of  the  head  and  the  ventral  section  of  the  lateral  lobes 
buff.    Caudal  femora  with  the  dorsal  section  of  the  pagina  clouded 

with  dull  blue  brown. 

Meagnrenienls. 


Male.    I  Female. 


Length  of  body 

Length  of  pronouini 

Length  of  tegmen 

Length  of  caudal  femur 


mm. 

•20.5 

3,5 

17.5 

13.0 


mm. 

26.3 

4.3 

21.2 

16.0 


Two  paratypic  females  have  been  examined,  one  taken  in  August, 
the  other  in  September.  These  specimens  both  represent  the  uniform 
type  of  coloration  exhibited  by  the  male,  the  August  specimen,  how- 
ever, having  the  ventro-lateral  section  of  the  head  and  the  ventral 
portion  of  the  lateral  lobes  yellowish,  while  there  are  traces  of  the  yel- 
lowish lines  on  the  head  and  pronotum. 
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TOXOPTERUS  Bolivar. 
TOXOPTERUS  MINIATUS  Bolivar. 

Chapada,  Matto  Grosso,  Brazil.  April,  November.  (H.  H.  Smith.) 
[U.S.N.M.]    Two  males,  three  females. 

The  remarks  previously  made  by  the  author^  regfarding  the  color 
variations  of  this  species  apply  to  the  material  examined  in  this  connec- 
tion. One  male  specimen  has  distinct  parallel  black  lines  on  the  head 
and  flanking  the  median  carina  of  the  pronotum.  This  phase  was  also 
noticed  in  one  specimen  from  Sapucay,  Paraguay.  The  above  record 
connects  the  localities  from  w^hich  the  species  has  been  recorded,  and 
shows  it  is  apparently  of  regular  occurrence  through  at  least  the  upper 
Amazonian  and  Madieran  region  and  that  of  the  Paraguay  as  far  south 
at  least  as  the  vicinity  of  Asuncion. 

STAURORHECTUS  Giglio-Tos. 

KEY   TO   THE    FORMS. 

This  key  is  purely  artificial  and  merely  .tentative,  as  two  species  are  only  known 
from  one  sex,  one  from  the  male,  the  other  from  the  female.  Until  the  unknown 
sexes  are  secured  no  key  based  on  structural  characters  can  be  made. 

A.  Caudal  femora  without  or  with  rather  indistinct  pregenicular  annuli  of  yellow. 
Size  medium  or  large.  Tegmina  of  male  sHghtly  exceeding  the  abdo- 
men. 
B.  Greatest  width  of  the  fastigium  considerably  greater  than  the  length.  Caudal 
tibiae  of  female  reddish  or  purplish.  Colors  green  and  brown  with 
buff.  Form  rather  robust. 
C.  Size  large;  female  ranging  from  30  to  38  mm.  in  length  of  body. 

longicornvs  Giglio-Toe. 
CC.  Size  medium;  female  ranjing  from  28  to  30  mm.  in  length  of  body. 

longkomis  rariegatns,  new  SHijepeciee. 

BB.  Greatest  width  of  fastigium  slightly  greater  than  the  length.     Caudal  tibiie 

of  female  glaucous.      Colors  green  and  brown  without  buff.     Form 

slender glnucipe»  Rehn. 

A  A.  Caudal   femora  with  very  pronounced    pregenicular  annuli  of  yellow.     Size  . 
small.     Tegmina  of  male  much  j»horter  than  the  abdomen. 

br€nf>€nni8^  new  species. 

STAURORHECTUS  LONGICORNIS  Giglio-Tos. 

Corumba,  Matto  Grosso,  Brazil  (highland).     March.     [U.S.N.M.]  ' 
Two  males,  three  females. 

One  of  the  females  belongs  to  the  color  phase  with  the  dorsum  of 
the  pronotum  uniform  smoke  brown,  while  one  has  the  lateral  carina 
of  the  pronotum  more  constricted  than  the  others. 

The  records  of  this  species  now  cover  from  Caiza,  Bolivia,  and 
Corumba,  Bmzil,  to  Cordoba,  Argentina. 

aProc.  Acad.  Nat.  Sci.,  Phi  la.,  1906. 
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STAURORHECTUS  LONGICORNIS  VARIEGATUS,  new  subspecies. 

Types. — Male  and  female;  Chapada,  Matto  Grosso,  Brazil.  April. 
(H.  H.  Smith.)     [U.S.N.M.,  No.  9487.] 

This  form  is  a  smaller  race  of  S.  longicomis  inhabiting  the  vicinity 
of  Ciivaba,  but  the  extent  of  its  range  is  not  known.  Compared  with 
Corumba  specimens  of  typical  hmgicornis^  it  shows,  in  addition  to  the 
smaller  size,  a  comparatively  more  robust  form  and  a  slightly  broader 
eye.  The  color  forms  found  in  the  typical  race  are  probably  all  found 
in  this  form,  two  being  present  in  the  material  examined,  types  a  and 
c,^  the  type  specimens  both  belonging  to  the  former. 

Measurements. 


Length  of  body 

I>ength  of  pn>notum 

Length  of  tegmen 

Ijength  of  caudal  femur  . 


Male. 

Female. 

vim. 

vim. 

21.5 

28.2 

4.0 

5.2 

15. 5 

IH.H 

14.5 

18.6 

One  male  and  two  females  from  the  type  locality  have  also  been 
examined.     The  months  represented  are  April  and  May. 

STAURORHECTUS  BREVIPENNIS,  new  species. 

Type, — Male;  Corumbd,  Matto  Grosso,  Brazil  (highland).  March. 
(H.  H.  Smith.)     [U.S.N.M.,  No.  9488.] 

This  species  differs  from  the  preceding  in  the  smaller  size,  abbrevi- 
ated tegmina,  aborted  wings,  the  more  compressed  fastigium  and 
pronotura,  and  the  shorter  subgenital  plate. 

Size  small;  form  moderately  slender.  Head  with  the  occiput  slightly 
ascending  and  arched,  not  exceeding  the  pronotum  in  length;  fas- 
tigium acute  with  the  apex  blunt;  in  length  less  than  the  space  be- 
tween the  eyes,  modemtely  exciivated;  lateral  foveola?  lateral  in  posi- 
tion, moderately  impressed  and  without  deiinite  form;  face  moderately 
retreating,  with  the  dorsal  section  vertical  and  narrowl}'  rounded  into 
the  dorsum  of  the  fastigium;  frontal  costa  with  the  margins  subparallel 
to  the  ocellus  and  v^ery  gradually  diverging  thence  to  the  clypeus, 
slightly  expanded  between  the  antenna?,  moderately  sulcate  dorsad, 
the  ventral  section  excavate  from  margin  to  margin,  but  not  sulcate; 
eyes  ovoid,  nearly  twice  the  length  of  the  infra-ocular  sulcus;  antennae 
about  twice  the  length  of  the  head  and  pronotum  together,  depressed  but 
not  expanded  proximad,  rounded  distad.  Pronotum  half  again  as  long 
as  the  caudal  dorsal  width ;  cephalic  margin  arcuate  with  a  slight  median 
truncation,  caudal  margin  slightly  rotundato-angulate,  a  very  faint 
trace  of  constricted  lateral  carina?  present;  median  carina  very  distinct, 

oProc.  Acad.  Nat.  Sci.  Phila.,  1906. 
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intersected  but  once;  prozona  twice  the  length  of  the  metazona,  the 
latter  distinctly  rugoso-punctate;  lateral  lobes  slightly  longer  than 
deep,  caudal  margin  with  an  arcuate  emargination,  ventral  margin 
with  the  caudal  half  obliquely  descending,  the  cephalic  half  roundly 
emarginate.  Interspac»e  between  the  mesosternal  lobes  subquadrate, 
very  slightly  broader  than  long;  metasternum  with  the  lobes  sub- 
attingent.  Tegmina  about  half  again  as  long  as  the  head  and  pronotum 
together,  falling  considerably  short  of  the  apex  of  the  alxlomen, 
inflated;  costal  margin  strongly  arcuate  in  the  distal  half,  sutural 
margin  straight,  apical  margin  acute- angulate  with  the  apex  rounded; 
marginal  tield  quite  narrow  and  with  practically  no  dilation,  inter- 
calary vein  strong,  arcuate,  immediate  apex  with  subquadrate  areas, 
anal  field  subequal  in  width  for  almost  the  entire  length.  Wings 
extremely  short.  Abdomen  very  slightly  compressed;  supra-anal 
plate  subtrigonal,  slightly  longer  than  the  proximal  width;  cerci  styli- 
.  forfti,  sletider,  slightly  exceeding  the  apex  of  the  supra-anal  plate; 
subgenital  plate  conical,  moderately  produced,  the  apex  blunt  when 
viewed  laterad,  the  dorsal  margin  compressed  and  carinate  distad. 
Cephalic  and  median  limbs  rather  slender,  of  medium  size.  Caudal 
femora  nearly  equal  to  the  body  in  length,  moderately  expanded 
proximad,  the  pagina  regularly  and  distinctly  sculptured,  the  genicular 
region  with  the  lobes  extending  well  below  the  level  of  the  ventral 
surface;  caudal  tibiae  slightly  shorter  than  the  femora,  slightly  sinuate, 
lateral  margins  bearing  nine  or  ten  spines,  the  entire  tibiae  and  tarsi 
supplied  with  long  hair. 

General  color  of  the  head  and  pronotum  lemon  yellow,  a  pair  of 
black  lines  extending  from  the  lateral  borders  of  the  fastigium,  broad- 
ening caudad  of  the  eye  to  half  the  depth  of  the  same  and  extending 
to  the  caudal  margin  of  the  lateral  lobe  of  the  pronotum  of  which  it 
occupies  half  the  depth;  dorsal  margin  sharply  defined,  ventral  mar- 
gin blending  somewhat  into  the  yellow  color;  eyes  prouts  brown; 
antennae  tawny-olive  proximad,  blackish  distad;  face  slightly  washed 
with  dull  greenish,  the  inf rarocular  suture  marked  with  the  same  color. 
Pleura  lemon-yellow  with  a  narrow  blackish  dorsad  bar.  Tegmina 
pale  tawny-olive.  Abdomen  dull  gallstone  yellow,  the  apex  dull 
ocher  yellow.  Cephalic  and  median  limbs  oil  green;  caudal  femora 
ochraceous,  with  the  genicular  region  black  and  a  very  distinct  pre- 
genicular  annulus  of  gamboge  yellow;  caudal  tibiae  with  the  genicular 
region  black,  then  clear  malachite  green  blending  into  olive-green, 
with  the  distal  portion  paler  than  the  median,  spines  with  black;  tarsi 
near  pale  chromium  green. 
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Measurements, 


mm. 

Length  of  body 18.0 

Length  of  pronotam 3. 5 

Length  of  tegmina 8. 5 

Length  of  caudal  femur 12. 0 


An  additional  paratypic  male  has  also  been  examined.  Aside  from 
the  fact  that  the  antennas  are  somewhat  darker  it  does  not  differ  from 
the  type. 

BORELLIA,  new  genus. 

Allied  to  Staurorhectiis  Giglio-Tos,  but  differing  in  the  head,  which 
is  not  elevated,  and  with  the  face  much  less  retreating,  the  distinct 
lateral  foveolae  and  carin^e  of  the  angle  of  the  fastigium  and  frontal 
costa,  the  slenderer  and  shorter  antennae,  the  more  robust  caudal 
femora,  the  shorter  and  thicker  male  cerci  and  the  shorter  and  less 
produced  male  subgenital  plate. 

Type. — Bordlia  cari7iata^  new  species. 

I  take  pleasure  in  dedicating  this  genus  to  Dr.  Alfredo  Borelli,  of 
Turin,  Italy,  who  has  contributed  greatly  to  our  knowledge  of  South 
American  Orthoptera  by  careful  field  work  in  the  Gran  Chaco  region, 
furnishing  the  basis  for  Doctor  Giglio-Tos's  exhaustive  papers  on  the 
Orthoptera  of  northern  Argentina,  Pai*aguay,  and  southern  Bolivia. 

BORELLIA  CARINATA,  new  species. 

Types, — Male  and  female;  Chapada,  Matto  (Jrosso,  Brazil.  June. 
(H.  H.  Smith.)    [U.S.N.M.  No.  9486.] 

Size  small;  form  moderately  robust;  surface  glabrous.  Head 
slightly  longer  than  the  pronotum,  the  occiput  very  gently  arcuate 
but  not  distinctly  elevated;  fastigium  slightly  declivent,  the  angle 
rectangulate  (male)  or  distinctly  obtuse-angulate,  the  extension 
beyond  the  interocular  region  being  slightly  (male)  or  very  consider- 
ably (female)  less  than  the  width  of  the  latter,  dorsum  of  the  fastig- 
ium moderately  excavated;  lateral  foveolae  dorsad,  distinctly  impressed 
with  the  margins  w*ell  raised  and  complete,  oblong  in  shape,  the  length 
slightly  more  than  twice  the  width;  face  moderately  retreating,  the 
dorsal  section  rounded,  more  so  in  the  female  than  in  the  male,  which 
is  also  the  case  with  the  angle  of  the  face,  the  male  having  it  more 
marked  and  less  rounded  than  in  the  female;  frontal  costa  acute  dorsad, 
regularly  expanding  ventrad  and  reaching  the  clypus,  very  slightly  con- 
stricted at  the  ocellus,  distinctly  but  not  deeply  sulcate  in  both  sexes; 
eyes  subovoid,  slightly  more  acute  and  slenderer  in  the  male  than  in 
the  female,  very  distinctly  longer  than  the  infra-ocular  sulcus  in  both 
sexes;  antenna3  but  very  slightly  exceeding  the  head  and  pronotum  in 
length,   slightly  depressed    proximad.     Pronotum    gently    rounded 
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dorsad;  cephalic  margin  very  gently  arcuate,  caudal  margin  obtuse- 
angulate.  in  both  sexes,  distinct  latei*al  shoulders  present  on  the  meta- 
zona,  rounded  on  the  prozona;  prozona  and  metazona  subequal  in 
length,  the  metazona  regularly  but  not  very  deeply  punctate;  median 
carina  cut  only  by  the  principal  sulcus,  traces  of  constricted  lateral 
carinse  present  except  mesad,  and  much  more  distinct  in  the  female 
than  in  the  male;  lateral  lobes  very  slightly  longer  than  deep,  the 
caudal  margin  slightly  sinuate,  the  ventral  with  an  irregular  median 
obtuse  angle.  Interspace  between  the  mesosternal  lobes  very  slightly 
longitudinal  in  the  male,  very  slightly  transverse  in  the  female;  meta- 
sternal  lobes  subattingent  in  the  male,  approximate  but  very  dis- 
tinctly separate  in  the  female.  Tegmina  considerably  exceeding  J^he 
apex  of  the  abdomen,  and  slightly  exceeding  the  tips  of  the  femora; 
marginal  field  of  the  male  distinctly  but  not  greatl}^  dilated, 
straight  in  the  female,  a  slight  proximal  lobe  present  in  both  sexes; 
a  distinct  but  sinuate  intercalary  vein  present,  the  sinuate  character 
being  due  to  the  very  numerous  short  transverse  nervures  extending 
from  the  median  and  ulnar  vein  and  in  this  way  slightly  diverting  the 
vein  from  a  direct  course;  ulnar  area  broad  in  the  male,  with  several 
straight  cross  veins  but  no  longitudinal  vein,  ulnar  area  narrow  in  the 
female  and  with  a  distinct  longitudinal  dividing  vein;  anal  field  irreg- 
ularly reticulate  in  both  sexes.  Wings  with  the  greatest  width  con- 
tained about  twice  in  the  length.  Abdomen  slightly  compressed; 
supra-anal  plate  subolx)vate  in  shape,  the  apex  blunt,  surface  without 
sulci  except  grooves  paralleling  the  lateral  and  apical  margins;  cerci 
rather  short,  styliform,  acute,  very  slightly  longer  than  the  supra-anal 
plate;  subgenital  plate  somewhat  inflated,  bullate,  the  apex  a  slight, 
blunt  tubercle.  Cephalic  and  median  limbs  short,  distinctly  inflated 
in  the  male;  caudal  femora  robust,  moderately  inflated,  and  regularly 
tapering  to  the  narrowest  section  which  is  immediately  pregenicular, 
pagina  distinctly  and  regularly  sculptured;  caudal  tibiae  distinctly 
shorter  than  the  femora,  lateral  margins  armed  with  ten  spines,  inter- 
nal spurs  subequal;  tarsi  provided  with  large  arolia. 

(xeneral  color  burnt  umber,  the  male  with  a  touch  of  olive  and  with- 
out distinct  maculations  except  a  series  of  weak  brownish  spots  on  the 
ulnar  area  of  the  tegmina,  which  are  hyaline  suflfused  with  the  gen- 
eml  color,  and  the  dull  brownish  tips  of  the  otherwise  hyaline  wings. 
The  female  is  marked  on  the  dorsum  of  the  head  and  pronotum  with 
a  broad  bar  of  apple  green  extending  })ack  from  the  vertex,  while  the 
pronotum  and  head  bear  more  or  less  distinct  longitudinal  lateral 
touches  of  several  shades  of  brown,  and  the  spots  on  the  tegmina  are 
distinct,  subquadrate,  and  blackish,  but  more  distad  than  in  the  male. 
Caudal  femora  wnth  the  ventral  surface  ochraceous,  the  lateral  faces 
touched  with  dull  greenish  and  the -genicular  region  blackish;  caudal 
tibiie  ochraceous-rufous,  dull  buff  distad,  the  spines  and  spurs  tipped 
with  black;  tarsi  bufly. 
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Male. 

Female. 

mm. 

mm. 

18.0 

21.8 

3.5 

4.3 

14.5 

17.5 

10.5 

12.5 

Length  of  body 

Length  of  pronotum 

Length  of  tegmen 

Length  of  caudal  femur 


Three  paratypic  females  taken  in  April  and  June  have  also  heen 
examined.  No  important  difference  hetween  these  and  the  type  has 
been  noticed.  Several  of  the  specimens  have  one  or  both  of  the  caudal 
femora  with  ten  spines  on  the  lateral  margins,  while  the  intensity  of 
the  dorsal  green  bar  is  subject  to  variation.  The  paratypic  spe<nmens 
have  the  lateral  aspects  of  the  head  paler  and  greenish  instead  of  dark  as 
in  the  type,  leaving  a  distinct  bar  extending  from  the  dorsum  of  the 
eye  back  to  and  over  the  dorsum  of  the  pronotum. 

STEREOTETTIX,«  new  genus. 

This  genus  is  closer  related  to  BoreUia  Rehn,  than  any  other  genus 
of  the  group.  From  this  it  differs  in  the  position  of  the  lateral  fov- 
eolee,  the  presence  of  distinct  parallel  lateral  carinaB  on  the  pronotum, 
in  the  very  narrow  discoidal  field  of  the  tegmen,  in  the  much  more 
transverse  interspace  between  the  mesosternal  lobes  and  the  more 
elongate  and  strongly  sulcate  supm-anal  plate  of  the  male. 

Superficially,  this  genus  much  resembles  EupUctrotettix  Bruner,  a 
member  of  the  Scyllini. 

Type, — Stereotettlr  paraloifhtes^  new  species. 


STEREOTETTIX    PARALOGISTES,  h  new  species. 


June. 


Types, — Male  and  female;  Chapada,  Matto  Grosso,  Brazil. 
(H.H.  Smith.)     [U.  S.  Nat.  Mus.  No.  9490.] 

Size  very  small;  form  moderately  robust.  Head  slightly  shorter 
than  the  pronotum;  occiput  gentl}^  arcuate,  in  the  female  a  little  more 
elevated  dorsad  of  the  level  of  the  pronotum  than  in  the  male;  fas- 
tigium  extending  beyond  the  eyes  a  distinct  slightly  or  considerably 
less  than  the  narrowest  portion  of  the  interocular  region,  the  angle 
rex*tangulate  in  the  male,  subrectangulate  in  the  female,  the  dorsum 
with  an  apical  crescentic  depression  which  leaves  the  margins  in 
relief;  lateral  foveohe  ventrad  of  the  fastigial  margin  and  not  visible 
from  the  dorsum,  except  the  sections  toward  the  frontal  costa, 
elongate  lanceolate,  very  deeply  impressed;  angle  of  the  face  con- 
sidembly  retreating,  the  apex  truncate,  forming  a  right  angle  with 
the  fastigium;  frontal  costa  rather  acute  dorsad,  regularly  expanding 

«  "SrFpFo^  xtahle,  rerTiq,  grasshopper. 

'^  nafjaXoyi6T?^<;^  one  vho  (Jecelres  hij  false  calculation. 
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from  the  ocellus  to  the  clypeus,  distinctly  but  not  deeply  sulcate 
dorsad,  impressed  ventrad,  this  becoming  less  apparently  toward  the 
clypeus;  eyes  moderately  prominent  in  the  male,  less  so  in  the  female, 
reniform  ovate  in  outline,  very  considerably  or  slightly  longer  than 
the  infra-ocular  sulcus;  antennae  considembly  (male)  or  slightly 
(female)  longer  than  the  head  and  pronotum  together,  depressed  and 
very  slightly  expanded  proximad.  Pronotum  moderately  deplanate 
dorsad;  cephalic  margin  very  slightly  arcuate,  caudal  margin  obtuse- 
angulate;  prozona  distinctly  but  not  very  considerably  longer  than  the 
metazona,  the  latter  thickly  but  not  very  deeply  punctate;  median 
carina  distinct,  cut  onlj^  by  the  principal  sulcus;  lateral  carinas  distinct, 
nearly  parallel,  with  a  very  slight  constriction  from  the  first  to  third 
sulci  in  the  male,  and  in  the  female  apparently  with  a  very  slight 
divergence  through  the  entire  length,  all  three  transverse  sulci  inter- 
secting these  carinse;  lateral  lobes  about  as  deep  as  the  dorsal  length 
of  the  lobe,  ventral  margin  rounded  mesad.  Interspace  between  the 
mesosternal  lobes  distinctly  transverse  in  both  sexes;  metasternal  lobes 
attingent  (male)  or  subattingent  (female).  Tegmina  falling  slightly 
short  of  the  apex  of  the  abdomen  and  ver}'  considerably  short  of  the 
tips  of  the  femora  in  the  male,  or  exceeding  the  abdomen  and  equaling 
the  femora  in  the  female;  marginal  field  expanded  in  both  sexes,  but 
stronger  in  the  male  than  in  the  female;  a  broken  or  sinuate  inter- 
calary vein  present  in  both  sexes,  but  more  distinct  and  continuous  in 
the  female  than  in  the  male;  apex  rounded,  sutural  margins  nearly 
straight,  wings  reaching  to  the  tips  of  the  tegmina  when  in  repose. 
Abdomen  considerably  compressed;  supra-anal  arched,  elongate  trigo- 
nal in  shape  with  a  longitudinal  median  depression;  cerci  rather  slender 
styliform,  reaching  to  the  apex  of  the  supra-anal  plate;  subgenital 
plate  conicy  the  apex  bluntly  tuberculate,  and  extending  very  little 
beyond  the  supra-anal  plate.  Cephalic  and  median  limbs  of  medium 
size,  slender;  caudal  femora  moderately  robust,  pagina  distinctly  but 
rather  shallowly  sculptured,  the  genicular  region  slightly  inflated; 
caudal  tibiae  distinctly  but  not  considerably  shorter  than  the  femora, 
armed  with  8  spines  on  the  lateral  margins;  internal  spurs  unequal  but 
the  difference  is  not  as  great  as  seen  in  ScylUna  and  allied  genera; 
arolia  of  the  caudal  tarsi  of  medium  size,  trigonal. 

General  color  wood-brown,  touched  dorsad  with  fawn,  a  distinct  post- 
ocular  bar  extending  caudad  to  the  caudal  margin  of  the  lateral  lobes, 
rather  irregular  and  broken  on  the  lateral  lobes,  clove-brown  in  color; 
face  spotted  with  bister;  antennae  dark  distad;  eyes  raw  umber;  teg- 
mina with  the  series  of  faint  dark  subquadrate  spots  on  the  marginal 
field.  Cephalic  and  median  limbs  more  or  less  completely  and  regu- 
larly annulate  with  clove-brown,  the  annuli  of  the  femora  weaker  than 
the  tibial  and  tarsal  ones.     Caudal  femora  mesad  on  the  doi^so-lateral 
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faces  with  a  trigonal  velvety  clove-brown  spot;   lateral   faces  ivory 
white;  caudal  tibiae  very  faint  greenish,  the  spines  tipped  with  black. 


Mecuurements. 


Male.       Female. 


mm.  mm. 

Length  of  body '..          12.0  16.0 

Length  of  pronotum 2. 3  I  3. 0 

Length  of  tegmen j          7.2  11.3 

Length  of  caudal  femur 7. 2  I  9. 5 


A  paratypic  series  of  one  male  and  two  females,  taken  in  June  and 
September,  have  also  been  examined.  Aside  from  the  fact  that  the 
fastigium  is  slightly  broader  in  these  females  than  in  the  type,  no 
character  at  variance  with  those  of  the  types  are  noticed. 

TRISTIRA    Brunner. 
1900.   Trigtira  Brunner,  Coiiiun.  Museo  Nac,  Buenos  Aires,  I,  No.  7,  p.  235,  fig. 

Ti/j}e. — T.  hergi  Brunner. 

This  very  peculiar  genus  is  considered  by  Brunner  to  l>e  related  to 
StauTonotua  {Dociostmirus)^  but  the  general  appearance  and  structure 
is  so  different  and  with  so  many  peculiarities  that  the  type  is  probably 
worthy  of  separation  as  a  group  TrutirL  This  genus  in  many  respects 
resembles  Closteridea  Scudder,^  from  Chatham  Island,  Galapagos,  and 
it  is  quite  likely  they  are  closely  related. 

TRISTIRA  BERGI  Brunner. 

1900.    TrUiira  bergi  Brunner,  Comun.  Museo  Nac,  Buenos  Aires,  I,  No.  7,  p.  236, 
fig.      [Filaret,  Tierra  del  Fuego,  Argentina.] 

Gregory  Bay,  Straits  of  Magellan.  (U.  S.  Fish  Commission.) 
[U.S.N.M.]    One  male,  four  females. 

In  all  the  specimens  but  one  the  latei*al  abdominal  carinee  are  marked 
with  blackish,  and  in  one  female  the  median  is  the  only  one  of  the  five 
not  marked.^ 

EUPLECTROTETTIX    Bruner. 

EUPLECTROTETTIX   SCHULZI  Bruner. 

1900.  EupledroteUix  schuln  Bruner,  Acc.   Gen.  Spec    Locusts  Argent,   p.   41. 
[Vicinity  of  Cordoba,  Argentina.] 

Cordoba,  Argentina.     [U.S.N.M.]    One  male,  one  female. 

In  these  individuals  the  t-hree  femoral  dark  bars  which  are  moder- 


«Bull.  Mus.  Comp.  Zool.,  XXV,  No.  1,  p.  9,  pi.  i,  figs.  4-5. 

^Bninner's  description  says:  "Abdomen  conipressuni,  tricarinatum,"  while  one  of 
the  specimens  in  his  figure  and  the  material  in  hand  show  five  carina?,  one  median 
and  two  lateral  pairs. 
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ately  distinct  on  the  dorsal  surface  are  practically  obsolete  on  the 
external  face,  the  dorso-lateral  region  being  suffused  with  a  longi- 
tudinal blackish-brown  bar. 

SCYLLINA  Stal. 
SCYLLINA  UNIFORMIS,  new  species. 

Tf/pe. — Female;  Chapada,  Matto  Grosso,  Brazil.  April.  (H.  H. 
Smith.)    [U.S.N.M.  No.  9482.] 

A  peculiar  species  in  some  respects  resembling  Boopedcm^  the  weak 
and  but  moderately  bowed  lateral  carina?  of  the  pronotum  and  the 
rather  uniform  coloration  being  distinctive. 

Size  medium;  form  robust,  moderately  but  distinctly  compressed. 
Head  with  the  fastigium  subrectangulate;  depressed  area  crescentic 
cephalad  and  becoming  indistinct  caudad,  interspace  between  the  eyes 
slightly  less  than  twice  the  width  of  the  dorsal  portion  of  the  frontal 
costa;  lateral  foveola^  indistinct,  impresso-punctate;  frontal  costa 
tumid,  subequal,  slightly  constricted  dorsad,  lateral  facial  carina?  dis- 
tinctly diverging  ventrad;  fastigium  rounding  into  the  frontal  costa 
when  viewed  laterad;  no  distinct  angle  present;  eyes  acut^  reniform, 
slightly  longer  than  the  infra-ocular  portion  of  the  gena?;  antennae 
less  than  twice  the  length  of  the  head,  depressed  except  distad.  Pro- 
notum but  little  longer  than  greatest  width;  cephalic  margin  ven' 
l)roadly  obtuse-angulate,  caudal  margin  obtuse-angulate;  median  carina 
distinct,  somewhat  elevated,  lateral  carina  very  weak,  marked  more 
by  callosities  than  true  carinal  ridges,  moderately  constricted,  obsolete 
mesad;  transverse  sulcus  bisecting  the  median  carina  very  slightly  in 
advance  of  the  middle;  lateral  lol)es  very  much  deeper  than  long,  ven- 
tral margin  obtuse-angulate.  Tegmina  slightly  exceeding^  the  tips  of 
the  caudal  femora;  costal  margin  arcuate,  with  a  slight  basal  expan 
sion;  apical  margin  oblicjuely  rotundato- truncate;  postradial  area 
irregularly  areolate  and  without  a  distinct  intercalary  vein.  Wings 
large,  costal  margin  distinctly  arcuate  distad.  Cephalic  and  median 
limbs  slender.  Caudal  femoi-a  robust,  evenly  and  regularly  but  dis- 
tinctly constricted  in  the  pregeuicular  region,  the  proximal  half  con- 
siderably inflated,  external  pagina  well  marked;  caudal  tibia?  armed 
laterad  with  ten  spines,  longer  internal  calcar  very  slightly  more  tlian 
twice  the  length  of  the  shorter. 

General  color  between  liver- brown  and  chestnut.  Head  sufl'used 
slightly  with  hoary;  eyes  tawny-olive;  antenna^  butf.  Pronotum  deep 
liver-brown,  unicolorous.  Tegmina  ver^^  obscurely  blotched  with 
quadrate  spots,  between  which  the  tegmen  is  hyaline,  except  proxi- 
mad,  where  it  is  more  coriaceous.  Wings  hyaline,  with  a  very  slight 
greenish-yellow  suffusion  proximad,  apex  slightly  suffused.  Limbs 
vinaceous-cinnamon  and  liver-brown;  caudal  femora  with  very  obscure 
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dorsal  bars,  genicular  arches  blackish,  carinse  of  the  lateral  face  beaded 
with  blackish,  ventral  sulcus  poppy-red;  caudal  tibiae  orange-vermil- 
ion, slightly  speckled  with  brownish  on  the  latero-proximal  portion; 
caudal  tarsi  near  poppy-red  dorsad,  very  dull  magenta  ventrad. 

Meatiwrements, 


Length  of  body , 

Length  of  pronotum 

Length  of  tegmen 

Length  of  caudal  femur  . 


mm. 
34.0 
7.0 
30.5 
22.5 


A  paraty pic  female  was  also  examined  (August).  The  color  of  this 
specimen  differs  from  the  type  in  that  it  is  more  brownish,  and  the 
caudal  femora  are  distinctly  barred  dorsad. 

SCYLLINA  BRUNNERI  (Giglio-Tos). 

1895.     Pseudottauronotus  brurmeri  Giglio-Tos,  Zool.  Jahrb.,  Abth.  Syst.,  VIII, 
p.  810,    [Paraguay.] 

Chapada,  Matto  Grosso,  Brazil.  April,  August,  and  September. 
(H.  H.  Smith.)     [U.S.N.M.]    Five  males  and  two  females. 

This  exceedingly  variable  species  is  represented  by  individuals  of 
all  the  three  color  phases  so  well  described  by  Giglio-Tos.  Type  '^a," 
with  distinctly  marked  median  and  lateral  pronotal  carinae  and  con- 
trasted coloration,  is  represented  by  two  males;  type  "b,"  with  the 
dorsal  surface  uniform,  but  with  the  pronotal  cross  moderately  dis- 
tinct and  the  caudal  femora  barred,  is  represented  by  two  females; 
type  "c,"  which  is  quite  uniformly  colored  without  dorsal  cross, 
restricted  tegminal  maculations  and  incomplete  femoral  bars,  is 
represented  by  three  males. 

This  species  has  been  recorded  from  Paraguay,  Caiza,  southern 
Bolivia,  and  Colon.  The  latter  record,  although  made  by  the  de- 
scriber,^  appears  rather  doubtful. 

SCYLLINA  SUFPUSA,  new  species. 

Ti/pe. — Female;  Chapada,  Matto  Grosso,  Brazil.  September.  (H. 
H.  Smith.)    [Cat  No.  9483,  U.S.N.M.] 

Allied  to  S.  picta  and  conspei'sa  on  one  hand  and  S.  varipen  and 
smithi  on  the  other.  From  picta  it  can  be  readily  separated  by  the 
slender  build,  while  conspersa  has  shorter  tegmina,  less  constricted 
lateral  pronotal  carinse,  broader  frontal  costa,  and  less  distinct  lat- 
eral foveolae.  From  varipes  it  can  be  distinguished  by  the  more  arcu- 
ate and  less  retreating  face,  the  distinct  lateral  f oveolse,  the  more  arcu- 
ate caudal  margin  of  the  pronotum,  the  somewhat  less  compressed 
body  and  slenderer  limbs;  from  smithi  it  can  be  separated  by  the 

«Boll.  Musei  di  Zool.  et  Anat.  Comp.,  Torino,  XII,  No.  301,  p.  3,  1897. 
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leather  broader  body,  the  broader  fastigium,  the  deeply  excavated  lat- 
eral foveolae,  the  more  angxilate  caudal  margin  of  the  pronotmn,  and 
the  more  rounded  face. 

Size,  medium;  form  slender.  Head  with  the  fastigium  rather  broad, 
blunt  rectangulate,  depressed  area  creacentic,  rather  shallow,  interspat^e 
between  the  eyes  over  half  again  as  broad  as  the  frontal  costa  at  its 
narrowest  (dorsal)  part;  lateral  foveolse  elongate,  narrow,  deeply 
impressed;  fastigium  rounding  moderately  into  the  frontal  costa  when 
viewed  laterally ;  frontal  costa  narrow  dorsad,  gradually  but  slightly  ex- 
panding ven  trad,  biseriate  punctate  dorsad  of  the  ocellus;  supplementary 
facial  carinse  precurrent,  diverging  ventrad;  eyes  subreniform,  slightly 
longer  than  the  infra-ocular  portion  of  the  genae;  antennse  slender, 
slightly  depressed.  Pronotum  with  the  cephalic  margin  very  slightly 
arcuate,  caudal  margin  narrowly  obtuse-angulate,  nearly  rectangulate; 
median  carina  distinct,  cut  slightly  cephalad  of  the  middle,  lateral 
carinse  distinct  cephalad  and  ciudad,  subobsolete  mesad,  distinctly  and 
considerably  constricted;  lateral  lobes  over  half  again  as  deep  as  long, 
cephalic  and  ventral  margins  subparallel,  ventral  margin  arcuate 
obtuse-angulate.  Tegmina  elongate,  extending  beyond  the  apex  of 
the  abdomen  a  distance  slightly  greater  than  the  length  of  the  prono- 
tum; costal  dilation  slight;  apex  rotundato-truncate;  post-radial  area 
irregularly  areolateproximad,  biareolate  distad,  a  crude  intercalary  vein 
present  distad.  Cephalic  and  median  limbs  slender.  Caudal  femora 
slender,  proximal  enlarged  portion  considerably  inflated,  the  distal 
section  evenly  narrowed,  pattern  of  the  pagina  regularly  and  distinctly 
impressed,  genicular  region  slightly  inflated;  caudal  tibiae  armed  with 
ten  spines  laterad,  longer  internal  spur  with  the  apex  sharply  hooked, 
slightly  more  than  twice  the  length  of  the  shorter. 

General  colors  cinnamon  and  clove  brown.  Head  dark  dorsad,  with 
a  slight  and  indistinct  post-ocular  line  and  a  distinct  but  narrow  infra- 
ocular  line  along  the  suture;  eyes  dark  ferruginous;  antennae  dark. 
Pronotum  with  the  light  lateral  carinae  distinct,  obscure  mesad;  lateral 
lobes  with  a  heavy  blotch,  as  usual  in  the  genus,  extending  from  the 
principal  sulcus  dorsad  obliquel}^  ventrad  to  the  ventro-cephalic  angle, 
caudal  portion  with  several  regular  dark  blotched.  Tegmina  regularly 
and  subequally  blotched,  the  blotches  rather  indistinct  distad;  anal  area 
with  small  quadrate  blotches  thickly  distributed.  Limbs  marked  with 
both  general  colors;  caudal  femora  strongly  barred  transversely  dor- 
sad, the  bars  extending  obliquely  proximad  over  the  dorsal  half  of  the 
lateral  face,  dorsal  surface  with  the  light  areas  touched  with  ferrugi- 
nous, the  light  portion  of  the  lateral  face  inclining  toward  bone-white, 
genicular  region  dark,  ventral  face  very  dark  wine  purple;  caudal 
tibiae  ranging  from  very  pale  buff  distad  through  poppy-red  to  pur- 
plish, the  lateral  faces  blotched  irregularly  with  brown,  spines  black- 
ish nearly  their  whole  length,  spurs  with  the  tips  and  caudal  margins 
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blackish;  caudal  tarsi  with  the  two  proximal  joints  dull  purplish  with 
the  tips,  and  the  third  joint  ochraceous. 


MeamremtrUs. 


mm. 

Length  of  body 33. 0 

Length  of  pronotum 6. 2 

Length  of  tegmen  ; 32.0 

Length  of  caudal  femur 22. 0 


The  type  is  unique. 

SCYLLINA  SMITHI,  new  species. 

Types. — Male  and  female;  Chapada,  Matto  Grosso,  Brazil.  May 
(male)  and  September  (female).  (H.  H.  Smith.)  [Cat.  No.  9484, 
U.S.N.M.] 

Allied  to  S,  varij>es  Bruner  but  slenderer  and  differing  in  the  longer 
tegmina  and  caudal  limbs,  the  fuller  eyes,  the  subequal  lateral  lobes 
and  the  more  constricted  lateral  carinae  of  the  pronotum  as  well  as 
the  longer,  straighter,  and  more  hooked  major  tibial  spur. 

Size  medium;  form  ^lender.  Head  slightly  ascending;  fastigium 
rounded  rectangulate,  shallow,  crescentic,  interspace  between  the  eyes 
slightly  greater  than  the  dorsal  width  of  the  frontal  costa,  lateral 
foveol®  oblong,  impresso-punctate;  angle  of  the  fastigium  and  frontal 
costa  viewed  laterad  narrowly  rounded  in  the  male,  moderately  rounded 
in  the  female,  face  distinctly  and  strongly  retreating;  frontal  costa  sub- 
equal,  slightly  constricted  dorsad  and  faintly  biseriate  punctate;  sup- 
plementary facial  carinee  distinct,  diverging  ventrnd;  eyes  subtrigonal, 
reniform,  about  half  as  long  again  as  broad,  pointed  dorsad,  dis- 
tinctly longer  than  the  infra-ocular  portion  of  the  genes;  antennae 
slightly  depressed  proximad.  Pronotum  with  the  cephalic  margin 
slightly  arcuate,  caudal  margin  obtuse-angulate,  the  angle  broader 
and  moi*e  rounded  in  the  female  than  in  the  male,  lateral  carinse  dis- 
tinct cephalad  and  caudad,  obsolete  mesad  and  strongly  constricted; 
median  carina  distinct,  regular,  cut  very  little  cephalad  of  the  middle; 
lateral  lobes  about  a  third  again  as  deep  as  long,  cephalic  and  caudal 
margins  straight,  subparallel,  ventral  margin  obtuse-angulate,  more 
rounded  in  the  male  than  in  the  female.  Tegmina  elongate,  extend- 
ing considerably  beyond  the  apex  of  the  abdomen  and  exceeding  the 
tips  of  the  caudal  femora  by  slightly  less  than  the  length  of  the  prono- 
tum, costal  dilation  slight,  tips  rotundato-truncate;  postradial  area 
irregularly  areolate  proximad,  roughly  biareolate  distad,  no  distinct 
intercalary  vein  present  in  the  female,  distinct  in  the  male.  Caudal 
femora  elongate,  slender,  distal  inflation  considerable,  regular,  distal 
third  quite  slender,  pattern  of  the  pagina  distinct;  caudal  tibiae  with 
ten  to  twelve  lateral  spines,  longer  internal  spur  over  twic«  the  length 
of  the  shorter,  rather  straight  with  the  tip  hooked. 
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General  color  seal  brown  and  ochraceous,  a  distinct  subequal  median 
line  extending  from  the  fastigium  to  the  extre?uity  of  the  anal  area  of 
the  tegmina.  Head  dark  above,  except  for  the  median  line,  no  distinct 
postocular  bar  aside  from  the  dorsal  suffusion,  a  distinct  infraocular 
dark  sutural  line  present  in  the  male,  unmarked  in  the  female;  eyes 
ferruginous;  antennae  ochraceous  buff,  darkened  distad.  Pronotum 
with  the  lateral  carinte  distinctly  marked  with  the  lighter  color,  weak 
mesad;  lateral  lobes  with  the  two  base  colors  intermingled,  the  usual 
oMique  bar  broken  in  the  male,  distinct  in  the  female.  Tegmina  with 
rather  regular  transverse  bars,  heavier  and  wider  distad  thah  proxiiuad, 
the  anal  area,  except  the  median  line,  and  angle  very  dark  and  hardly 
maculate  in  the  female.  Caudal  femom  distinctly  barred  dorsad  and 
obliquely  proximad  on  the  lateral  faces  with  darker,  the  pregenicular 
dark  bar  wide,  ventro-lateral  carina  beaded  with  the  dark  color,  very 
closely  beaded  in  the  male,  pregenicular  light  annulus  coimplete, 
genicular  region  dark,  ventro-lateral  face  very  dark  heliotrope  purple, 
vontro- internal  face  and  sulcus  maroon  purple;  caudal  tibiae  saturn 
red  proximad  blending  into  dull  carmine  distad,  blotched  with  brown 
laterad,  spines  blackish  at  least  half  their  length,  spurs  blackish 
distad  and  on  the  caudal  margins. 

Meai^nreinnila. 


Male.       Female. 


I  mm.  mm. 

Length  of  body 2fi.o  31.2 

Length  of  pronotum 4.  H  5. 8 

Lenjfih  of  tesrmen 24.3  29.5 

Length  of  eaudal  femur 17. 5  20. 5 


Three  paratypic  males  have  also  been  studied  (May  and  June). 
These  present  a  great  amount  of  color  variation,  chiefly,  however,  iu 
the  intensity.  The  suffusion  of  the  dorsum  of  the  head  is  limited  in 
some  and  distinct  postocular  bars  present;  the  median  line  is  obsolete 
on  the  anal  area  of  the  tegmina  in  sevei-al,  and  in  these  specimens  the 
angle  of  the  tegmina  bears  a  pale  line;  while  several  specimens  have 
the  lateral  lobes  with  large  strongly  contrasted  blotches  of  color 
instead  of  small  irregularly  distributed  spots. 

SCYLLINA  SCHISTOCERCOIDES,  new  species. 

Type, — Female;  Chapada,  Matto  (irosso,  Brazil.  (H.  H.  Smith.) 
[Cat.  No.  9485,  U.S.N.M.] 

Closely  allied  to  S,  hon^ellll  Giglio-Tos,  from  the  Rio  Apa  region, 
Paraguay,  but  much  smaller  and  with  other  differences,  such  as  the 
distinct  blackish  blotches  on  the  lateral  lobes  of  the  pronotum. 

Size  mther  large;  form  rather  slender  and  superficially  resembling 
si)e(!ies  of  the  genus  Schistocerca.     Heiid  somewhat  ascending;  f as- 
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tigium  rounded  reetaiigulate,  slightly  impressed  in  the  form  of  a  cres- 
iMMit,  inters[>flee  between  the  eyes  slightly  more  than  half  again  as 
broad  as  the  dorsal  width  of  the  frontal  costa;  lateral  foveola?  rather 
weak,  punctate;  angle  of  the  fastigium  and  the  frontal  costa  nar- 
rowly rounded,  the  face  roundly  and  modemtely  retreating;  frontal 
coHta  tumid,  strongly  constricted  dorsad,  regularly  but  slightly  ex- 
panding ventrad  of  the  inter-antennal  region,  biseriate  punctate 
dorsad  of  the  ocellus;  eyes  subreniform,  rather  sharply  angulate  dor- 
sad, about  equal  in  length  to  the  infra-ocular  portion  of  the  gena?; 
untennaB  slightly  depressed  proximad.  Pronotum  with  the  cephalic 
margin  slightly  arcuate,  caudal  margin  very  obtusely  angulate,  the 
angle  rounded,  lateml  carinte  moderately  distinct,  obsolete  mesad, 
moderately  constricted,  the  carinae  regularly  and  moderately  diverging 
caudad;  median  carina  distinct,  low,  cut  slightly  in  advance  of  the  mid- 
die;  lateml  lobes  of  the  pronotum  about  a  third  again  as  deep  as  long, 
the  cephalic  and  caudal  margins  subparallel,  ventral  margin  obtuse- 
angulate,  slightly  emarginate  cephalad.  Tegmina  moderately  elongate, 
exceeding  the  apex  of  the  abdomen  by  little  less  than  the  combined 
length  of  the  head  and  pronotum,  exceeding  the  tips  of  the  caudal 
femora  by  nearly  the  length  of  the  pronotum;  costal  dilation  moder- 
ate; tips  rotundato-truncate;  postradial  area  roughly  biareolate  distad, 
no  distinct  intercalary  vein  present.  Caudal  f<^mora  slender,  proximal 
portion  moderately  inflated,  distal  portion  regularl}'  narrowed,  pattern 
of  the  pagina  distinctly  and  sharply  sculptured;  caudal  tibise  with  ten 
lateral  spines  present,  longer  internal  spurs  slightly  more  than  twice 
the  length  of  the  shorter,  comparatively  straight  except  for  the 
recuned  and  hooked  tips. 

General  colors  prouts  brown  and  ochraceous,  a  median  pale  line 
extending  froln  the  fastigium  to  the  tips  of  the  anal  area  of  the 
tegmina.  Head  with  the  median  line  broad,  flanked  laterad  by  large 
blotches  of  darker,  which  replace  the  postocular  ])ars  and  extend  around 
the  caudal  margin  of  the  eye  to  the  infra-ocular  sulcus,  which  is  broadly 
infuscate  to  the  angle  of  the  mandible;  eyes  cinnamon;  antenna?  pale 
ochraceous,  infiwcate  distad.  Pronotum  dark  above,  excepting  the 
median  line,  with  the  lateral  carinee  very  faintly  marked  with  lighter; 
lateral  lot)es  slightly  suflfused  dorsad,  the  usual  oblique  blotch  very 
de^p  in  color  and  large  in  size.  Tegmina  with  the  suffusions  rather 
weak,  the  dark  area^  wide  and  unbroken  except  distad,  costal  area 
hardly  suffused.  Caudal  femora  pale,  with  very  slight  indications  of 
transverse  bars  dorsad,  lateral  face  dark  brown  immediately  along  the 
ventro-lateral  carina,  otherwise  unmarked;  genicular  region  brown- 
ish; proximal  two-thirds  of  the  venti*al  surface  very  dark  verditer 
blue;  caudal  tibiae  with  the  proximal  two-thii-ds  orange,  distaj  third 
very  dark  verditer  blue,  spines  two-thirds  blackish;  tarsi  washed  above 
with  the  blue  of  the  tibiae. 
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Measurements. 


Lengthofbody |  38.0 

Length  of  pronotum |  7. 2    ' 

Length  of  tegmen 39. 0 

Length  of  caudal  femur 24.5    i 


The  type  i.s  unique.  The  species  superficially  bears  considerable 
resemblance  to  species  of  the  genus  SchisUn^erca^  a  fact  noted  by 
Giglio-Tos  in  his  description  of  the  closely  allied  S,  horellii. 

STIRAPLEURA  Scudder. 
STIRAPLEURA  BRUNNEA,  new  species. 

Types.— Msle  and  female;  CJiapada,  Matto  Grosso,  Brazil.  August 
(female)  and  September  (male).  (H.  H.  Smith.)  [U.S.N.M.,  No. 
9489.] 

Allied  to  jS.  pallida  and  obscura  Bruner,  but  differing  from  the 
former  in  the  larger  head,  broader  fastigium,  constricted  pronotum, 
and  more  uniform  coloration.  From  S.  obscura  it  differs  in  the  larger 
size,  shallower  and  narrower  fastigium,  and  shorter  but  more  inflated 
caudal  femora. 

Size  medium;  form  moderately  robust.  Head  with  the  fastigium 
broad,  slightly  acute-angulateinthe  male,  obtuse-angulatein  the  female, 
rounded,  depressed  area  crescentic  in  the  female,  semicircular  in  the 
male;  interspace  between  the  eyes  very  little  narrower  than  the  greatest 
width  of  the  fastigium  and  but  slightly  more  than  half  again  as  wide 
as  the  dorsal  portion  of  the  frontal  costa;  lateral  foveolse  slightly  longer 
than  wide,  impresso-punctate;  angle  of  the  fastigium  and  frontal  costa 
when  viewed  laterad  very  slightly  rounded;  face  distinctly  retreating, 
slightly  arcuate;  frontal  costa  tumid,  slightly  but  gradually  expanding 
ventrad,  not  sulcate,  irregularly  punctate;  supplementary  facial  carina? 
distinct,  strongly  divergent;  eyes  ovoid,  distinctly  (male)  or  slightly 
(female)  longer  than  the  infra-ocular  portion  of  the  genee;  antennw 
slightly  depressed  proximad.  Pronotum  with  the  cephalic  margin 
slightly  arcuate,  caudal  margin  obtuse-angulate,  the  angle  very  nar- 
rowly rounded;  median  carina  distinct,  cut  in  the  middle;  lateral  carinje 
distinct  cephalad  and  caudad,  obsolete  mesad,  moderately  constricted; 
lateral  lobes  about  half  again  a^  deep  as  long,  cephalic  and  caudal 
margins  parallel,  ventral  margin  rounded,  rotundato-emarginate  ceph- 
alad. Tegmina  extending  beyond  the  tips  of  the  caudal  femora  by  a 
distance  slightly  less  than  the  length  of  the  pronotum;  veins  coarse; 
tips  rotundate;  costal  dilation  slight;  postradial  area  irregularly  areo- 
late  with  a  crude  biareolate  arrangement  distad.  Caudal  femoi*a  con- 
siderably inflated  proximad,  constricted  distad,  the  constriction  of  little 
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length,  pattern  of  the  pagina  distinct,  sharply  cut;  caudal  femora  with 
nine  spines  on  the  lateral  margins;  shorter  tibial  spurs  about  two-thirds 
the  length  of  the  longer,  evenly  curved. 

General  color  dull  cinnamon,  washed  irregularly  with  seal  brown. 
Head  without  postocular  bar;  antennal  fossa  of  both  sexes  and  the 
infra-ocular  sulcus  marked  with  blackish;  eyes  ferruginous.  Prono- 
tum  with  a  very  faint  median  bar  in  the  female  margined  laterad  by 
faint  blotches  of  darker  color;  lateral  carinse  faintly  marked  with 
lighter;  lateral  lobes  unicolorous  in  the  male,  marked  obliquely  with 
a  blackish  bar  in  the  female,  the  bar  extending  from  the  dorso- caudal 
to  the  ventro-cephalic  angles.  Tegmina  obscurely  sprinkled  with 
small  dark  spots,  the  veins  distinctly  marked  with  darker  in  the  female. 
Caudal  femora  light  with  the  usual  triangular  spot  on  the  dorsal  sur- 
face distinct  in  the  male,  weak  in  the  female,  the  lateral  face  in  the 
female  with  a  longitudinal  dark  line  following  the  center  of  the  pattern 
of  the  pagina,  ventral  surface  pale,  unicqlorous;  caudal  tibiae  dull  yel- 
lowish, blackish  proximad  with  a  pale  pregenicular  annulus,  spines 
blackish  for  about  two-thirds  the  length. 

MeoiuremenU. 


Male.    I  Female. 


I  mm.  mm. 

LenRthofbody ,  15.0  1  22.0 

Length  of  pronotum I  8.6  4.2 

Length  of  legmen i  14. 1  I  17. 6 

Length  of  caudal  femur  I  10. 0  12. 0 


A  paratypic  series  of  one  male  and  two  females  have  been  studied, 
in  addition  to  the  types,  taken  in  June  and  July.  These  are  very 
similar  to  the  male  type  in  coloration,  except  that  the  male  has  the 
dorsum  of  the  head  and  pronotum  dark  and  the  females  have  the  dor- 
j>um  of  the  metazona  dark,  a  tendency  toward  which  is  noticed  in  the 
male  type.  The  lined  veins  of  the  tegmina  are  distinct  only  in  the 
female  type.  The  color  of  the  caudal  tibije  is  also  subject  to  con- 
siderable variation,  being  livid  in  some  specimens. 
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DESCRIPTIONS  OF  TWO  NEW  NAIADS. 


By  Paul  Bartw'h, 

AsgistarU  Curator^  Divimm  of  MoUusks. 


Among  the  llnionidee  received  by  the  United  States  National  Museum 
in  the  past  two  years  are  two  undescribed  species,  which  are  here 
diagnosed. 

NEPHRONAIAS  FLUCKI,  new  species. 

Plates  XXVII-XXIX. 

DtHCTiption, — Shell  elliptical,  moderately  inflated,  attenuated  pos- 
terio-ventrally;  sloping  gently  and  evenly  dorsally  from  a  line  extend- 
ing from  the  umbones  to  the  posterior  ventral  angle.  Dorsal  line 
evenl)'  arcuate,  curving  a  little  more  abruptly  anteriorly  than  at  the 
posterior  end;  ventral  margin  almost  straight  or  slightly  concave.  In 
some,  presumably  the  females,  the  shell  is  somewhat  drawn  out  ven- 
trally  at  the  posterior  margin,  and  in  such  the  ventral  outline  neces- 
sarily appears  more  concave.  Surface  marked  by  numerous  very 
strong  concentric  lines  of  growth  and  crinkly  radiating  rays  which  are 
most  pronounced  on  the  anterior  end  and  gradually  fade  out  from  the 
middle  of  the  shell  posteriorly.  Periostracum  shining,  dark  brown 
at  the  umbones,  fading  gradually  to  greenish  yellow  at  the  edge. 
Umbonal  cavity  moderately  deep.  Pseudocardinal  of  the  right  valve 
strong,  triangular,  deeply  notched  (almost  bifid  by  the  deep  vertical 
A-shaped  notch  in  old  specimens),  with  numerous  fine  secondary  notch- 
ings.  Pseudocardinals  of  the  right  valve  rather  slender,  finely  notched, 
inclosing  a  A-shaped  cusp  between  them,  which  corresponds  to  the 
A-shaped  notch  in  the  other  valve.  Laterals  narrow,  slightly  arcuate 
and  obliquely  ridged.  Dorsal  muscle  scars  feeble.  Nacre  bluish  white 
at  the  margin,  shading  to  livid  olive  dorsally. 

There  are  four  specimens  of  this  species  before  me,  all  with  more  or 
less  eroded  umbones.     They  measure: 


Lengrth.        Heijfht.       Diameter. 


mm.  mm.  mm. 

63.7  ,        32.7  21.  b 

61.2  32  21.7 

a64-  26.7  17.  t> 

40  23.7  13.6 


«Type. 
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N.fluchi  can  be  readily  separated  from  the  other  Nephronaias  of 
the  region  by  its  rugose  sculpture,  in  which  respect  it  resembles 
N,  dysoni  Lea,  from  Costa  Rica,  and  by  its  wavy  radiating  lines  and 
the  dark  nacre. 

Tj^.— Cat.  No.  106121  U.S.N.M.  The  specimens  were  collected 
by  the  Rev.  W.  H.  Fluck  at  Wounta  River,  northwest  of  Kukallaya, 
Nicaragua. 

DIPLODON  HUAPENSIS,  new  species. 
Plates  XXVII-XXIX. 

Description, — Shell  thin,  elongate,  elliptical,  drawn  out  posterio- 
ventrally  into  a  blunt  beak,  compressed  dorsallj^  from  a  line  extend- 
ing from  the  umbones  to  the  posterio-dorsal  margin  of  the  beak  and 
somewhat  pinched  in  its  subcentral  venti*al  half.  Dorsal  margin 
slightly  curved,  its  posterior  third  sloping  regularly  obliquely  down- 
ward. Anterior  margin  abruptly  curved,  falling  off  a  little  more 
gradually  toward  the  ventral  than  the  dorsal  edge.  Posterior  extrem- 
ity evenly  rounded.  Ventral  margin  somewhat  concave  in  the  middle. 
Perioatracum  brown  on  the  posterior  dorsal  portions  of  the  shell, 
grading  to  wax  yellow  streaked  with  brown  on  the  anterior  ventral 
parts.  Surface  marked  by  numerous  lines  of  growth,  the  stronger 
ones  of  which  are  usually  darker  colored  than  the  general  surface,  and 
numerous  fine,  crinkly,  radiating  lines,  which  are  best  developed  on 
the  anterior  half,  and  gmdually  diminished  in  prominence  posteriorly. 
Beak  cavities  shallow.  Pseudocardinals  in  the  right  valve  two,  nar- 
row, weak,  sublamellar,  and  very  oblique,  the  dorsal  one  decidedly 
notched  and  stronger  than  the  ventral,  which  is  rugose.  Left  pseudo- 
cardinal  narrow,  slender,  slight,  notched,  and  cut  into  many  fine 
tubercles.  Right  lateral  only  moderately  curved,  very  slender, 
slightly  roughened,  more  so  on  the  inner  than  the  outer  edge.  Left 
laterals  thin,  and  lamellar,  inner  one  larger  and  better  develop)ed  than 
the  dorsal,  both  with  roughened  edges.  Nacre  bluish,  with  many 
spots  of  livid  olive,  which  are  more  numerous  and  extensive  in  the 
dorsal  part  of  the  shell  than  Ventrally .  Posterior  part  iridescent. 
.  There  are  two  specimens  of  this  species  in  the  U.  S.  National 
Museum,  No.  186117.  The  shells  measure:  Type,  length,  55  mm.; 
height,  25.9  mm.;  diameter,  14.5  mm.;  the  other — ^length,  57  mm.; 
height,  27.3  mm.;  diameter,  16  nun. 

Description  of  soft  parts, — Animal  pale  flesh  colored.  Mantle 
thickened  near  the  edge  all  the  way  around  from  the  anterior  to  the 
posterior  end;  this  thickening  is  cord-like  and  becomes  decidedly 
strengthened  in  the  syphonal  regions.  The  mantle  slopes  from  the 
cord  to  a  thin  edge,  which  is  more  or  less  marked  by  longitudinal, 
parallel  ridges.  The  space  between  the  cord  and  the  edge  is  dark  col- 
ored on  the  inside.  Syphons  completely  separated,  the  space  l>etween 
them  being  about  2  mm.  wide.     Ventral  syphon  7  mm.  long,  thick 
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walled,  and  beset  with  several  rows  of  long,  thick,  conical  papillae. 
Dorsal  syphon  6  mm.  long,  moderately  thick  walled,  and  not  papillose. 
Outer  gills  much  smaller  than  inner,  terminating  somewhat  posterior 
to  the  basal  attachment  of  the  inner  gills;  roughly  they  represent  an 
isosceles  triangle,  the  base  of  which  constitutes  the  line  of  attachment; 
the  anterior  edge  is  a  little  less  regular,  not  quite  as  sti-aight  as  the 
posterior  side,  and  falls  off  just  a  trifle  more  abruptly.  The  inner 
gills  correspond  at  the  posterior  end  with  the  outer  gills  in  size,  shape, 
and  slope,  but  they  extend  forward  in  a  slightly  curved  line,  almost 
undiminished  in  width  to  the  labial  palpi,  where  they  are  suddenly 
deflected  dorsally,  their  anterior  margin  being  very  short.  Labial 
palpi  small,  with  the  free  edge  somewhat  sinuous,  agreeing  with  each 
other  in  shape  and  size,  but  the  outer  one  is  attached  to  the  mantle  in 
such  a  way  that  it  probably  presents  only  half  the  free  surface  on  its 
outside  that  the  inner  presents  on  its  inside.  The  space  between  them 
is  equal.  Foot  and  body  of  the  animal  small,  the  entire  length  of  the 
body  at  the  base  of  the  gills  being  only  29  mm.,  while  the  entire  length 
of  the  animal  from  the  anterior  mantle  edge  to  the  posterior  mantle 
edge  is  52.5  nun.  The  posterior  half  of  the  mantle  is  ash  colored, 
deepest  at  the  posterior  edge,  fading  gradually  anteriorly. 

The  shell  in  a  general  way  recalls  Diplodon  casddblanca^  Philippi  and 
Diplodon  frenzellii  Iheriug,  but  can  readily  be  distinguished  from 
them  by  its  narrower  outline. 

This  species  is  reported  to  be  very  abundant  in  a  small  lake  on  Vic- 
toria Island,  in  Lake  Nahuel  Huap^,  Argentina,  where  the  natives  are 
said  to  roast  and  eat  them. 

One  of  the  specimens  has  four  lateral  teeth,  two  in  the  right  valve, 
instead  of  one;  the  ventral  one  of  these,  the  extra  one,  is  almost  as 
strong  as  the  dorsal  member. 
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Pearly  Fresh-water  Mussels. 

For  explanation  of  plate  see  pages  393,  394. 
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Pearly  Fresh-water  Mussels. 

For  explanation  of  plate  see  pages  393,  394. 
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Pearly  Fresh-water  Mussels. 

For  explanation  of  plate  see  pages  393,  394. 
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A   SYNOPSIS  OF  THE   STURGEONS  (ACIPENSERID^)  OF 

JAPAN. 


By  David  Starr  Jordan  and  John  Otterbein  Snyder, 

Of  Stanford  University t  California. 


Two  species  of  sturgeon  {Acipenser)  are  known  to  inhabit  the  waters 
of  Japan.  In  addition  to  these,  a  few  other  species  have  been  recorded 
from  rivers  of  Manchuria  and  of  China.  These  may  be  found  to  enter 
streams  of  Saghalin  or  of  Hokkaido. 

The  following  is  an  analysis  of  the  specie>s  known  in  Japanese  waters: 

Genus  ACIPENSER    Linnseus. 

a.  Dorsal  fin  very  long,  of  more  than  60  rays;  anal  rays  about  40;  dorsal  plates  11; 
lateral  platee  32;  skin  between  series  of  scales  nearly  smooth;  anal  below 

posterior  part  of  dorsal;  snout  rather  short kikuchii 

aa.  Dorsal  fin  moderate,  of  35  to  40  rays;  anal  rays  about  30;  dorsal  plates  7  or  8, 
lateral  plates  34;  skin  between  series  of  shields  with  small  stellate  plates; 
snoot  rather  sharp mikadoi 

ACIPENSER  KIKUCHII  Jordan  and  Snyder. 

Acipenser  kikuchii  Jordan  and  Bnyder,  Journ.  Coll.  Sci.  Tokyo,  XV,  1901,  p. 
302,  pi.  XV,  figs.  1,  2;  Misaki,  Sagami  Bay. 

Head,  4J  in  length;  depth,  7.  Snout,  2f  in  head.  Dorsal  plates,  11; 
lateral,  32;  ventral,  11.  Dorsal  rays.  III,  68;  anal,  III,  37.  Head 
longitudinally  concave  above.  Snout  shortish,  rather  sharp.  Dorsal 
plates  large,  rugose,  without  distinct  spines;  lateral  plates  each  with 
a  spine  in  front,  those  below  smooth.  A  large  rugose  plate  behind 
dorsal  and  behind  anal.  No  bony  plates  on  body  except  the  live 
series,  and  a  few  small  ones  between  the  large  anterior  ones  of  dorsal 
series,  the  skin  between  the  rows  of  plates  soft  and  smooth.  Opercle 
rugose:  cheeks  with  fine  stellate  prickles.  Height  of  dorsal,  2^^  times 
in  head;  insertion  of  anal  below  posterior  part  of  dorsal;  pectoral,  li 
in  head;  upper  lobe  of  caudal,  Ik  times  he^. 

Of  this  species  but  one  specimen  is  known.  This  is  a  mountc»d  exam- 
ple, 1.80  meters  long,  in  the  Museum  of  the  Imperial  University  of 
Tokyo.     It  was  taken  in  a  net  in  the  open  sea  off  Misaki,  in  Sagami 
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Bay.     It  is  distinguished  from  most  other  sturgeons  by  the  very  long 
dorsal  fin. 

(Named  for  Prof.  Dairoku  Kikuchi,  late  president  of  the  Imperial 
University  of  Tokyo.) 

ACIPENSBR  MIKADOI  Hilsrendorf. 
CHOZAME  (CHIEF  SHARK). 

sidpenser  mikadoi  Hilgendorf,  Sitz.  Naturf.  Freunde  Berlin,  1901,  p.  98:  Tokyo 
market,  doubtless  from  Hokkaido. — Jordan  and  Snyder,  Joam.  Coll.  Sci. 
Tokyo,  1901,  p.  303:  Ishikari  R.,  Teshio,  Mikawa. — Schmidt,  Pise.  Mar. 
Orient,  1904,  p.  284:  Hakodate,  etc. 

Head,  3f  to  3|  in  length;  depth,  6i  to  7.  Snout,  2  to  2tV  in  head. 
Dorsal  plates,  7  or  8;  lateral,  34;  ventral,  9.  Dorsal  rays,  IV,  31  to 
IV,  86;  anal  rays.  III,  25  to  III,  28. 

Top  of  head,  bony;  snout,  short,  rather  sharp;  cheeks  with  rough 
plates;  opercle,  rugose.  Sides  above,  between  series  of  large  plates, 
with  smaller  plates  mostly  stellate,  14  of  these  forming  an  irregular 
row  below  the  dorsal  series;  plates,  well  keeled,  with  radiating  strisB, 
rather  than  rugose;  4  to  6  plates  behind  dorsal;  2  to  4  behind  anal. 

Pectoral,  f  in  head;  height  of  dorsal,  3i;  upper  lobe  of  caudal,  IJ 
in  head. 

Described  from  three  examples  in  the  Imperial  Museum  of  Tokyo, 
each  about  li  meters  in  length,  the  first  from  the  Ishigari  River,  in 
Hokkaido,  the  others  from  streams  in  Teshio  and  Mikawa,  vM  of  these 
localities  being  in  the  island  of  Hokkaido.  This  is  the  comnion  stur- 
geon of  northern  Japan,  known  as  chozame  or  chief  shark. 

(Mikado,  the  emperor  of  Japan.) 
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DESCRIPTIONS  OF  NEW  GENERA  AND  SPE(3IES  OF  SOUTH 
AMERICAN  GEOMETRID  MOTHS. 


By  William  Warren, 

of  London^  England, 


The  following  species  are  described  from  the  collection  of  Mr. 
William  Schaus,  and  comprise  the  new  forms  contained  among  the 
specimens  which  he  put  in  my  hands  for  determination.  A  maj<trity 
of  the  species  are  from  the  Guianas,  but  others  are  included  from 
different  parts  of  the  neotropical  region,  Mexico,  Cuba,  and  Brazil. 
The  types  are  in  the  U.  S.  National  Museum. 

Family  URANIID.*:. 

Suh»fttmily  KI>II>LEM:IN->«. 

Genus  ANTIPLECTA  Warren. 

ANTIPLBCTA  CAESIA,  new  species. 

Forewing. — Blackish  slate-color;  the  lines  darker;  first  angled  out- 
wards in  middle,  the  outer  outcurved  above,  indented  on  submedian 
fold,  where  it  approaches  inner  line,  then  again  outcurved,  preceded 
throughout  by  blacker  shading,  which  on  inner  margin  forms  a  dark 
blotch  between  'the  two  lines;  a  blackish  line  from  below  apex  to 
below  vein  4  on  hind  margin,  with  black  spots  between  the  veins; 
fringe  concolorous. 

Hindwing, — With  the  two  lines  black  and  curved,  the  space  between 
them  blacker,  both  plainer  toward  inner  margin,  the  outer  with  a  pale 
edge.     Under  side  dark  gray  in  forewing,  whitish  in  hindwing. 

Head,  thorax  and  abdomen  blackish;  face  black;  vertex  and  anten- 
nal  shaft  snow-white;  antennae  of  male  with  thick  davate  teeth. 

Expanse  ofwing%. — 17  mm. 

Localities. — Jalapa,  Mexico,  one  male,  one  female;  Orizaba,  Mexico, 
one  male. 

Hindwing  in  both  sexes  minutely  dentate  at  veins  7,  6,  and  4;  the 
fold  beneath  on  inner  margin  of  male  hindwing  with  its  tuft  of  hairs 
whitish. 

7y^.— Cat.  No.  9144,  U.S.N.M. 
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ANTIPLECTA  CINERASCBNS,  new  species. 

torewing, — Dingy  cinereous  with  darker  markings;  in  the  male 
paler,  slightly  reddish  tinged  toward  margin;  inner  line  at  one-third, 
projecting  outward  on  median  vein,  outer  line  from  two-thirds  of  costa, 
outwardly  oblique  to  vein  6  then  vertical  to  2,  sinuous  below  to  three- 
fourths  of  inner  margin;  space  between  the  lines  dark  fuscous;  in  the 
female  the  fascia  so  formed  is  broad  and  entire;  in  the  male  narrowed 
below  middle  and  partially  interrupted;  a  line  of  three  or  four  black 
spots  from  costa  before  apex  to  below  middle  of  hind  margin  and  a 
submarginal  more  or  less  interrupted  cloud,  always  marked  on  costa; 
fringe  gray. 

Hindwln^. — With  inner  line  angled  outward  on  median;  outer,  well- 
curved,  from  just  beyond  middle  of  costa  to  inner  margin  above  anal 
angTe;  the  lines  in  both  wings  are  dark  brown  edged  slightly  with  pale; 
in  the  male  the  angle  of  inner  line  is  filled  in  with  redder  gray;  slight 
black  marginal  mark  before  fringe  between  veins  3  and  7. 

Under  side  dark  cinereous,  slightly  speckled,  and  paler  in  hindwing. 

Vertex  and  base  of  antennae  whitish;  thorax  and  abdomen  dark 
gray;  face  and  palpi  blackish;  tuft  of  hair  from  base  of  furrows  in 
male  pale  ochreous. 

Evpame  of  xoingH, — 17  mm. 

Z'>6Vi//^y. —Cayenne,  French  Guiana;  1  male,  2  females,  January 
and  February,  1904. 

Hindwing  of  female  minutely  crenulate  and  toothed  between  veins 
3  and  7;  of  male  with  an  indentation  between  veins  4  and  3.  The 
female  is  uniformly  darker  than  the  male.  The  species  comes  close  to 
A.  pusUla  Warren,  from  Dominica. 

Type.—C2iL  No.  9145,  U.S.N.M. 

ANTIPLECTA  NIGRIPLETA,  new  species. 

Foreiciag, — Grayish  flesh-color;  the  markings  almost  identical  with 
those  of  the  male  of  A,  cinercuHcens;  the  base  of  wing  remaining  of 
the  pale  ground-color;  the  outer  edge  of  fascia  more  plainly  edged 
with  paler. 

IHndiolng, — With  the  outer  line  less  strongly  curved,  the  basal 
area  within  it  wholly  blackish  except  along  inner  margin;  the  dark 
marks  before  fringe  scarcely  traceable. 

Under  side  of  forewing  dull  gray-brown  with  dark  speckling;  of 
hindwing  ochreous  flesh-color,  without  speckling. 

Head,  thorax,  and  abdomen  like  wings;  the  vertex  not  white;  face 
blackish. 

ExjKiHHe  ofwlngsi, — 10  mm. 

Locality, — Jalapa,  Mexico;  1  male. 
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Forewing  more  elongate  than  in  cmerascens^  the  hind  margin  much 
more  oblique;  hindwing,  even  in  the  male,  with  the  fringe  slightly 
toothed;  the  indentation  before  the  inner  marginal  furrow  much 
deeper. 

Typ^.— Cat.  No.  9146,  U.S.N.M. 

ANTIPLBCTA  TRIANGULARIS,  new  species. 

Forewiiig. — Pale  stone-gray,  slightly  dusted  with  darker;  the  lines 
fine,  blackish,  inner  angled  outward  in  midwing,  outer  angled  at  veins 
6  and  3,  preceded  sometimes  by  a  blackish  shading;  the  interval  on 
inner  margin  generally  dark,  a  dark  submarginal  cloud  at  costa  and 
anal  angle;  a  very  fine  line  from  costa  before  apex  to  below  middle  of 
hind  margin,  with  fine  dark  marks  on  it;  fringe  gray  with  darker  mid- 
dle line  and  with  the  tips  mottled  darker. 

Hindwing. — With  the  outer  line  well  curved  and  preceded  by  black- 
ish shading;  inner  line  very  faint;  slight  gray  submarginal  shades  and 
very  fine  marginal  line. 

Under  side  pale  gray,  darser  in  forewing,  with  some  dark  dusting. 

Thorax  and  abdomen  pale  gray;  vertex  and  shaft  of  antennae  white; 
face  black. 

Expanse  ofwmgs. — 16  mm. 

ZocaZ%.— Orizaba,  Mexico;  2  males,  2  females. 

Hindwing  of  female  shouldered  at  apex  and  toothed  at  veins  7,  6, 
and  4;  of  male  indented  before  furrow,  which  below  appears  to  be 
clothed  with  mealy  yellowish  scales. 

Forewings,  narrow,  with  oblique  hind  margin. 

r^^.— Cat.  No.  9147,  U.S.N.M. 

Genus  CAPNOPHYLLA  Warren. 
CAPNOPHYLLA  ALBICEPS,  new  species. 

Forewing. — Dark  chocolate-brown;  in  the  costal  half  of  the  wing 
with  the  pale  ground-color  showing  as  slight  strisB  between  the  brown 
ones;  the  two  lines  darker,  especially  on  inner  margin;  the  first 
strongly  excurved  in  middle,  the  outer  outcurved  above  middle  and 
strongly  insinuate  on  submedian  fold,  projecting  bluntly  at  vein  6 
and  prominently  again  below  vein  4;  edged  with  ferruginous;  a  black 
line  with  paler  edge  from  before  apex  to  near  anal  angle,  beyond  which 
the  margin  is  darker;  fringe  brown,  with  two  darker  lines. 

Hin&wi/ng. — Brighter  chocolate;  inner  line  dark,  waved,  marked  by 
some  white  scales  above  median  and  a  bright,  white  dot  on  subcostal 
vein;  outer  line  finely  whitish,  curved,  beyond  a  deeper  shade  of 
brown,  and  followed  by  some  whitish  scales  toward  inner  margin;  a 
fine,  dark  marginal  line;  fringe  brown;  of  inner  margin  whitish. 

Under  side  dull  gray -brown,  with  dark  transverse  speckling. 
Froc.N.M.vol.xxx-06 2Q 
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Thorax  and  abdomen  brown;  face  black;  vertex  and  antennae  snow- 
white. 

Expanse  of  wings, — 26  mm. 

Locality, — SSo  Paulo,  southeast  Brazil;  1  female. 

Fore  wing  with  hind  margin  simple;  hind  wing  with  a  long  tooth  at 
veins  4  and  7,  and  a  short  one  at  6.  Except  in  the  forewing,  the 
female  is  quite  unlike  the  male. 

Type,—Q^t.  No.  9148,  U.S.N.M. 

Genus  CCELUROTRICHA,  new  genus. 

Differs  from  dvlura  Warren  in  the  male  having  the  costal  vein  of 
hindwing  above  for  half  the  length  clothed  with  a  bed  of  rough  scalers 
containing  a  tuft  of  long  hair  from  base,  the  costal  edge  being  slightly 
convex.     In  all  other  points  it  agrees  with  Coelura. 

Type. — G(2lurotricha  curmlinea,,  new  species. 

CGELUROTRICHA   CURVILINEA.  new  species. 

Forewmg, — Bone-color,  more  or  less  discolored  with  dull  gray 
strisB,  which  are  denser  and  form  dark  spots  along  costa;  a  large  dull 
gray  round  spot  on  discocellular;  a  fine  curved  outer  line  from  two- 
thirds  of  costa,  oblique  inward  from  cell  to  inner  margin  at  two-thirds; 
touching  this  line  below  subcostal  vein  is  a  round,  pale  fulvous  spot 
with  dark  edges;  a  submarginal  streak  of  gray  strite  fringed  with 
fulvous,  and  marked  by  a  small  dark  spot  above  vein  6;  extreme  hind 
margin  fulvous,  edged  with  gray;  fringe  whitish,  with  a  gray  basal  line 
running  out  to  the  tips  at  apex. 

HindiGiiig, — With  the  line  postmedian,  running  from  veins  6  to  2, 
the  area  beyond  it,  except  at  apex,  heavily  striated  with  gray;  some 
scattered  strice  along  inner  margin  to  base;  the  tuft  and  bed  of  hairs 
fuscous-gray. 

Under  side  of  forewing  straw-color;  the  cell  spot  a  broad,  bent,  outer 
shade;  the  marginal  line  and  some  subapical  strife  brown;  hindwing 
with  a  few  speckles  along  hind  margin. 

Head,  thorax,  and  abdomen  like  wings;  face  and  palpi  black-brown. 

Expanse  of  vungs. — 26  mm. 

ZomZ^^y.-^Chiriqui,  Panama;  1  male. 

Tyjpe?.— Cat.  No.  9149,  U.S.N.M. 

Genus  EPIPLEMA  Herrich-Schaeffer. 
BPIPLBMA   EXCORIA.  new  species. 

Forewing, — Gray,  with  somewhat  of  a  slaty  tinge  and  sparsely  black 
speckled  costa  with  short  dark  striae;  lines  fine,  first  at  one-third, 
oblique  outward  from  costa,  apparently  bluntly  bfent  in  midwing,  then 
oblique  inward;  outer  line  at  two-thirds,  oblique  and  straight  inward; 
in  the  narrow  interval  between  the  lines  a  blackish  blpt^»b  between 
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veins  4  and  6;  faint  traces  of  a  submarginal  shade  with  some  black 
dote  on  veins;  a  brown  crescentic  shade  before  excision  with  one  or 
two  black  dots,  fringe  brown,  blackish,  tipped  at  the  teeth. 

IRndvnng. — With  both  lines  brownish,  curved  parallel  to  each 
other;  some  pale  bluish  white  scales  toward  hind  margin. 

Under  side  slaty  gray,  darker  in  forewing,  all  veins  dotted  with 
black. 

Head,  thorax,  and  abdomen  concolorous;  face  black;  fillet  narrowly 
white. 

Expanse  of  wings. — 18  mm. 

Localities. — Orizaba,  Mexico,  1  male;  Cordoba,  Mexico,  1  female. 

Forewing  excised  between  veins  4  and  6,  hindwing  between  4  and 
7  and  again  at  submedian  fold;  the  excisions  and  the  teeth  more  prom- 
inent in  female  than  in  male.  Abdomen  of  male  elongate,  with  tuft 
of  ochreous  hairs. 

Ty^— Cat.  No.  9150,  U.S.N.M. 

Genus  GATHYNIA  Walker. 
GATHYNIA   CASSATA,  new  species. 

Forewing. — Grayish  buff,  paler,  more  ochreous  toward  apex;  costal 
area  for  four-fifths,  as  far  as  middle  of  cell,  gray  with  brown  freck- 
ling; at  four-fifths  a  lunulate-dentate  gray  line  runs  vertically  to  vein 
6,  is  there  interrupted  and  bent  outward,  reaching  inner  margin  at 
three- fourths  as  an  oblique  double  black  line  tilled  in  with  brown,  fol- 
lowed by  a  pale  band  before  the  brown-black  anal  angle;  a  line  of 
minute  black  dots  between  veins  before  margin;  fringe  ochreous, 
mottled  with  brown  and  with  a  pale  base. 

Hmdwing. — With  apical  half  above  vein  6  and  inner  area  below 
vein  2,  pale  straw-color;  inner  line  black,  angled  on  median;  outer 
line  also  angled  on  median,  bright  brown,  edged  inwardly  with  black- 
ish and  outwardly  by  a  fine  lustrous  line,  followed  in  upper  half  by 
a  dark  shade;  a  round  ochreous  cell  spot  at  upper  end  of  discocellular; 
space  between  costa  and  vein  2  irregularly  darkened  by  brown  and 
fuscous  scales;  beyond  outer  line  some  brown  scales  between  6  and  4, 
and  the  interval  between  3  and  4  filled  up  with  leaden-black;  an  olive- 
brown  shade,  inwardly  edged  by  black  lunules,  from  before  upper 
and  below  lower  tooth;  fringe  brown,  with  a  pale  lustrous  line  at  base. 

Under  side  of  forewing  brownish  ochreous,  with  dark  speckling  and 
a  black  blotch  at  anal  angle;  hind  margin  brownish  beyond  a  pale 
sinuous  band;  hindwing  whitish  ochreous,  with  some  gray-brown 
scales  in  costal  tuft  at  base;  fringe  brownish  around  tooth  at  vein  7. 

Thorax  and  patagia  buff;  abdomen  ochreous,  with  a  black  belt  at 
base,  and  the  dorsum  fringed  with  smoky  gray;  shoulders  ochreous- 
gray;  head  and  forelegs  dark  brown;  palpi  black. 
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Expanse  of  wings. — 24  mm. 

Locality. — Jalapa,  Mexico;  1  female.     I  have  seen  another  female 
from  Huatuxco,  Vera  Cruz.     Near  Gathynia  dilacerata  Guen^e. 
Ty/?^.— Cat.  No.  9161,  U.S.N.M. 

GATHYNIA  OCHRIPBNNIS.  new  species. 

Forewing. — Ochreous,  almost  wholly  covered  with  brownish  gray, 
only  the  apex  remaining  narrowly  dull  ochreous;  costa  dotted  light 
and  dark;  at  three-fourths  a  double  gray  crenulate  line  can  be  traced 
from  costa  to  cell,  interrupted  by  the  brown-gray  shading  below  middle 
and  reaching  inner  margin  as  an  oblique  brown  streak  edged  with 
darker,  but  the  edges  not  parallel  as  in  cansata^  followed  by  a  grayish- 
yellow  short  band;  the  anal  region  and  extreme  hind  margin  dusky 
gray,  with  some  irregular  black  spots  before  it;  fringe  gray,  mottled 
with  ochreous. 

Hiiidwing. — With  the  same  markings  as  cdssata^  but  the  pale 
ground  color  yellowish  ochreous,  smeared  with  gray;  a  blotch  between 
veins  4  and  5  before  hind  margin;  a  small  spot  in  cell  below  the  cell 
spot  and  a  blotch  on  costa  before  apex  are  pure  yellowish. 

Under  side  of  forewing  gray-brown,  narrowly  ochreous  along  costa 
and  again  on  inner  margin;  hindwing  j^ellowish,  with  gray  scales  in 
basal  tuft  on  costa  and  toward  apex. 

Head,  thorax,  and  abdomen  gray;  the  basal  blnck  belt  of  abdomen 
very  broad;  face  and  foreleg  dark  brown. 

Expanse  of  wings. — 26  mm. 

Locality. — Orizaba,  Mexico;  1  female. 

Much  like  G.  cassata^  but  quite  distinct. 

Type.—Q2X.  No.  9162,  U.S.N.M. 

Genus  NEODETA,  new  genus. 

E'cFreiprng. — Elongate;  costa  straight;  apex  rounded;  hind  margin 
oblique,  without  teeth;  inner  margin  sinuate;  a  fovea  in  both  sexes 
between  submedian  and  median  veins  at  base. 

Hindwing. — Costa  shouldered  near  base,  insinuate  in  middle;  apex 
truncate  to  end  of  vein  7,  where  there  is  a  blunt  tooth;  margin  below 
it  straight,  rounded  before  anal  angle,  prominent. 

Antennae  thick,  lamellate;  palpi  short,  porrect. 

N^eurafM))}. — Forewing,  cell  half  as  long  as  wing,  broad:  discocellular 
vertical;  veins  2  and  3  stalked;  6  from  near  middle  of  discocellular; 
6,  7  stalked;  8,  9  stalked;  10,  11  from  cell;  hind  wing  with  normal 
neuration;  in  the  male  with  median  nervules  hidden. 

Type. — Neodeta  ochriplaga.^  new  species. 
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NEODETA  PASCIATA,  new  species. 

Forewing, — Purplish  gray,  black  speckled;  no  inner  line;  outer  line 
at  three-fourths,  vertical  from  subcostal  to  vein  1,  incurved  at  each 
end,  black  and  thick,  slightly  produced  inward  along  the  veins,  fol- 
lowed by  a  broad  band  of  pinkish  white,  thickly  filled  with  gray  striae, 
which  are  darker  at  each  end;  marginal  area  again  dark,  united  base- 
ward  by  a  dark  waved  line;  fringe  fuscous,  with  a  pale  basal  line. 

Hindwing. — With  a  curved  inner  and  outer  black  line,  the  latter 
indented  on  vein  7;  the  pale  band  following  much  narrower  than  in 
forewing;  the  basal  area  similarly  pale;  the  dark  marginal  area  with 
a  triangulate  black  streak  from  costa  before  apex. 

Under  side  of  forewing  dark  fuscous,  of  hindwing  pale  gray,  with 
darker  striation. 

Head,  thorax,  and  abdomen,  fuscous-gray;  the  abdomen  with  black- 
ish bands  corresponding  to  the  dark  lines  of  hindwing;  face  and  palpi 
black. 

Expanse  of  wings, — 17  mm. 

Locality. ---^t,  Laurent,  Maroni  River,  French  Guiana,  November, 
1904;  1  female. 

7y^._Cat  No.  9153,  U.S.N.M. 

NEODETA  NANA,  new  species. 

Forewi^ig. — Smoky  purplish  black,  with  indications  of  a  thick  inner 
line  on  inner  margin;  a  fairly  distinct  outer  line  at  three-fourths, 
strongly  outcurved  in  upper  half  and  on  inner  margin  parallel  to  inner 
line;  a  dark  shade  before  hind  margin. 

Hindwing. — With  dark  curved  outer  line,  faintly  edged  with  ful- 
vous. 

Under  side  dark  fuscous. 

Head,  thorax,  and  abdomen  all  dark  fuscous. 

Eepanse  of  wings. — 16  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  March, 
1904. 

fj^.—Cat.  No.  9154,  U.S.N.M. 

NEODETA  OCHRIPLAGA,  new  species. 

Forewvng. — Dull  dark  fuscous,  without  markings,  except  a  short 
streak  from  before  apex  along  hind  margin  consisting  of  three  black 
angalate  marks. 

Hindwing.—DBxk  brown,  with  a  narrow  curved  central  fascia,  edged 
inwardly  by  a  simple  curved  darker  line,  and  outwardly  minuteh' 
crenulate;  it  is  preceded  and  followed  by  a  paler  shade  mixed  with 
ochreous  scales,  which  swell  out  into  a  blotch  on  costa  before  apex 
before  a  triangulate  black  line,  the  furrow  white. 
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Under  side  of  forewing  dull  fuscous,  of  hindwing  whitish  gray  with 
dark  speckling. 

Head,  thoi*ax,  and  abdomen  all  dark  fuscous;  anal  tuft  ochreous. 

Expani<e  of  wlngn, — 19  mm. 

Locality. — Sao  Paulo,  southeast  Brazil;  1  male. 

Type.— C^i.  No.  9155,  U.S.N.M. 

Genus  NOTOPTYA,  new  genuo. 

Characterized  by  the  structure  of  the  hindwing  in  the  male.  The 
hind  margin  at  vein  2  runs  up  basewards  parallel  to  costa  for  one-third; 
the  shortened  inner  margin  is  amplified  with  a  wide  lobe  which  meete 
the  corresponding  lobe  and  covers  the  dorsum;  the  hind  margin  is 
indented  beyond  cell;  anal  segment  armed  laterally  with  two  broadly 
rounded  flaps.  In  forewing  vein  5  rises  from  near  the  upper  angle  of 
cell,  6,  7  are  stalked,  as  in  Epiplema. 

Type. — Notoptya  fuscid<iria^  new  species. 

NOTOPTYA  FUSCULARIA.  new  species. 

Foreicing. — Dull  fawn-color,  with  scattered  dark  scaling;  the  lines 
fine,  dark;  inner  line  indistinct,  angled  outward  on  median  vein;  outer 
line  from  two-thirds  of  costa,  vertical  to  middle,  then  inwardly  oblique, 
parallel  to  inner  line  below,  narrowly  edged  with  paler;  marginal 
third  paler,  with  a  dark  cloud  at  anal  angle;  a  row  of  four  black  spots 
from  below  apex  to  below  middle  of  hind  margin,  the  extreme  margin 
beyond  them  darker,  fringe  concoloroijs,  with  a  fine  pale  line  at  base. 

Hlndimng. — With  curved  outer  line  and  traces  of  an  inner  line;  two 
minute  dark  spots  before  the  teeth:  fringe  darker. 

Under  side  like  upper,  but  darker  in  forewing. 

Head,  thorax,  and  abdomen  like  wings;  face  and  vertex  concoloi*ous. 

Expanse  of  wivgp. — 16  mm. 

Locality.— "6^0  Paulo,  southeast  Brazil;  1  male. 

Type.— Cat.  No.  9156,  U.S.N.M. 

Genus  SICULODOPSIS  \A^arren. 
SICULODOPSIS  DUBIA,  new  species. 

ForeiJolng. — Dingy  pale  gray,  freckled  with  darker;  the  costa,  apex, 
and  hind  margin  diffusely  darker;  a  brown  cell  spotand  a  very  indistinct 
outer  shade  at  three-fourths;  fringe  dark  gray. 

Hindwing. — With  cell  spot,  and  traces  of  a  gray  curved  submarginal 
line,, under  side  of  forewing  dull  dark  gray  with  large  cell  spot;  of  hind- 
wing whitish  gray  with  a  few  speckles. 

Thorax  and  abdomen  gray;  head  wanting. 

Expanse  of  wings. — 26  mm. 

Locality. — Ecuador;  1  male. 

Type.-Cdit.  No.  9157,  U.S.N.M. 
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SICULODOPSIS  QRACILINEA,  new  species. 

F(yremi7ig. — Pale  fawn-gray,  sprinkled  with  irregular  faint  brown 
stria?;  the  lines  slender,  brown;  first  only  visible  below  subcostal  vein, 
oblique  inward,  interrupted  and  wavy,  at  one-third;  outer  line  from 
middle  of  costa  oblique  outward  to  vein  7,  then  oblique  and  straight 
inward;  fringe  concolorous. 

Hindwing, — With  the  outer  line  alone  distinct,  the  costal  area  paler. 

Under  side  pale  stone-gray,  with  short  transverse  striae  between  veins. 

Thorax  and  abdomen  concolorous  with  wings;  head,  shoulders,  and 
patagia  pale  yellowish;  palpi  above  dark  brown,  below  pale. 

£xpanse  of  wings, — 26  mm. 

Locality, — Peru;  1  male. 

7i^^.— Cat.  No.  9158,  U.S.N.M. 

Family  GEOMETRID^. 

Subfamily  CENOCHROIVIIN-^K. 

Genus  DOLICHONEURA  ^Va^^en. 

DOLICHONEURA  NIGRINOTATA,  new  species. 

Forewing. — Pale  lilac-gray,  sparsely  dusted  with  blackish  scales;  a 
large  black  cell  spot;  outer  line  commences  as  an  oblique  black  streak 
from  costa  at  two-thirds,  which  at  vein  6  is  angled  and  runs  irregularly 
lunulate-dentate  to  two-thirds  of  inner  margin;  it  is  closely  followed 
throughout  by  a  dark  or  waved  band  rising  on  costa  before  apex,  and 
between  veins  3  and  4  is  preceded  by  a  brown  blotch;  submarginal 
line  waved,  pale,  followed  by  a  darker  shade;  fringe  brown,  preceded 
in  the  male  by  three  or  four  black  marginal  dots  below  apex,  in  the 
female  by  a  sinuous  black  line  as  far  as  vein  5;  in  both  sexes  there  are 
traces  of  a  waved  inner  line  at  one-fobrth. 

Hindming, — Similar;  the  basal  line  distinct,  the  marginal  area 
broader. 

Under  side  uniform  pale  gray,  darker  in  the  female. 

Face,  collar,  and  palpi  black;  thorax  and  abdomen  gray  like  wings; 
forelegs  in  front  blackish. 

Expanse  of  wings. — Male,  40  mm.;  female,  38  mm. 

Locality. — St.  Laurent,  Maroni  River,  French  Guiana. 

Type.— Cat  No.  9159,  U.S.N.M. 

Genus  OBELOPTERYX,  new  genus. 

Forewing. — Three  times  as  long  as  wide;  costa  straight;  curving 
before  apex;  hind  margin  very  oblique. 

IRndwing. — Narrow,  hind  margin  curved;  apex  rounded;  inner 
margin  short;  hind  margin  slightly  indented  before  anal  angle. 
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AntennaB  of  female  pubescent,  the  segments  slightly  angled;  palpi 
upcurved  in  front  of  face,  rough-haired  beneath;  tongue  and  frenulum 
present. 

Neuration. — Forewing;  cell  longer  than  half  of  wing;  discocellular 
slightly  inangled  at  middle;  first  median  nervule  at  seven-eighths;  sec- 
ond close  before  third;  radials  normal;  7,  8,  9  stalked,  10  and  11  from 
cell;  10  anastomosing  with  11,  and  again  with  8,  9;  hindwing,  costal 
approximating  to  subcostal  for  half  of  cell;  6,  7  stalked;  radial  from 
center  of  discocellular;  medians  at  even  distance  from  each  other. 

Type* — Ohelopteryx  miguBta^  new  species. 

The  genus  would  seem  to  be  analogous  to  Erannis^  but  the  wings  of 
the  female  are  fully  developed. 

OBELOPTERYX  ANOUSTA,  new  species. 

Forewing. — Brownish  gray,  with  a  reddish  tinge,  lines  starting  from 
dark  costal  streaks,  at  first  oblique  outwards,  then  waved;  first  at  one- 
third;  median  before  dark  cell  spot;  outer  at  three-fourths,  acutely 
angled  on  vein  6,  then  parallel  to  hind  margin,  approaching  middle 
line  on  inner  margin;  submarginal  line  pale,  between  two  reddish 
shades,  plainest  below  near  inner  margin,  a  slight  marginal  line  inter- 
rupted at  the  veins;  fringe  pale,  checkered  with  dark. 

Hindwing. — Without  inner  line;  the  rest  all  oblique  and  parallel. 

Under  side  paler,  with  the  lines  indicated. 

Head,  thorax,  and  abdomen  like  wings;  face  pale  gray. 

Expanse  of  wings. — 28  mm. 

Locality. — Peru;  1  female. 

3V^.— Cat.  No.  9160,  U.S.N.M. 

Genus  PYCNONEURA  Warren. 
PYCNONEURA  RBCTILINEATA,  new  species. 

Forewing. — Male  brownish  slate-color,  sprinkled  in  parts  with 
bluish  white  scales,  especially  along  costa  and  hind  margin;  lines  thick, 
dull  chocolate-brown;  first  from  one- fourth  of  costa  to  one-fourth  of 
inner  margin;  projecting  in  cell  toward  the  black  cell  spot,  then 
oblique  inwards;  outer  line  from  two-thirds  of  costa  oblique  outward 
to  vein  6,  there  right  angled  and  straight  to  three-fifths  of  inner  mar- 
gin; both  lines  edged  on  each  side  with  bluish  white  scales;  submar- 
ginal line  irregularly  dentate,  formed  of  bluish  white  scales;  marginal 
line  and  fringe  dark;  some  black  marginal  spots  below  apex. 

Ilindioing. — With  the  lines  basal  and  central;  the  submarginal  well 
marked,  strongly  zigzag;  the  whole  wing  more  densely  sprinkled  with 
bluish  white  scales,  especially  along  outer  and  inner  margins. 

Under  side  uniform  dull  brownish  slate-color. 

Head,  thorax,  and  abdomen  like  wings;  face  and  palpi  black; 
shoulders  sprinkled  with  gray;  dorsum  with  white  triangles  on  first 
four  segments  behind.  ^  j 
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Eippanse  of  wings. — 46  mm. 

Locality. — St.  Laurent,  Maroni  River,  French  Guiana. 

%>e.— Cat.  No.  9161,  U.S.N.M. 

SubfkTuily   CYLLOI>ODIN-^2E. 

Genus  ATYRIA  Felder. 
ATYRIA  CRUCIATA,  new  species. 

Forewing. — Black,  with  two  large  yellow  blotches;  one  along  sub- 
median  vein  from  near  base  to  two-thirds,  its  upper  edge  uniformly 
rounded,  touching  median  vein;  the  other  an  elongated  oval,  its  sum- 
mit straight  and  oblique,  its  outer  edge  well  curved,  from  costal  vein 
to  vein  2;  fringe  black. 

ffindwing.— Yellowy  with  black  margins,  that  along  costa  broadest, 
narrowed  on  hind  margin,  and  running  up  to  a  point  at  base  of  inner 
margin;  from  the  costal  margin  which  extends  over  the  basal  half  of 
cell  a  black  streak  runs  along  vein  2  to  the  hind  margin,  broad  at  end 
of  cell  with  a  diffuse  fork  on  vein  1. 

Under  side  the  same,  but  the  black  duller. 

Head  and  thorax  black;  the  abdomen  ochreous,  with  a  narrow  pale 
lateral  stripe;  legs  cinereous. 

Expanse  of  wings, — 40  mm. 

Locality. — Bolivia;  1  male. 

Type.-i29it.  No.  9162,  U.S.N.M. 

Genus  CACOLYCES,  new  genus. 

Like  Lyces  in  shape  of  wing,  but  differing  in  neuration  and  in  the 
antennae;  the  cell  is  less  than  half  as  long  as  wing;  the  discocellular 
with  the  short  upper  third  vertical,  the  lower  two-thirds  very  oblique; 
the  two  radials,  swollen  at  their  origin,  close  together  from  the  upper 
arm;  veins  3  and  4  from  end  of  cell;  10,  7,  8,  9  stalked,  11  free;  hind- 
wing  with  discocellular  triangulate,  the  radial  from  the  outward  lower 
angulation;  veins  3,  4  close  together  from  the  lower  end  of  cell;  6,  7 
stalked.  The  pectinations  of  the  antenna?  of  the  male  are  fine,  short, 
and  regular. 

Type, — Cacolyces  pldgifera  Walker  {Lyces). 

Genus  CYLLOPODA  Dalman. 
CYLLOPODA  BIPUNCTA,  new  species. 

Foreyymg. — Black,  with  two  yellow  blotches,  the  first,  from  base 
between  the  median  and  submedian  veins,  reaching  about  two-thirds, 
its  end  rounded  at  top  and  hardly  oblique;  the  other  long  and  irregu- 
lar from  below  costa  beyond  middle  to  vein  1;  fringe  black,  with  the 
apical  tips  white. 
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Hindwing. — Yellow;  the  inner  margin  narrowh'  black;  the  hind 
margin  more  broadly,  increa8ing  in  breadth  to  before  apex,  where  it  is 
squarely  cut  off;  a  black  spot  at  extreme  base  of  wing  and  another  at 
the  upper  end  of  the  discocellular. 

Under  side  the  same. 

Face,  shoulders,  and  patagia  at  base,  yellow;  vertex  and  thorax, 
black;  abdomen,  dark  cinereous  above,  with  a  yellow  lateral  stripe, 
underneath  silvery  white;  legs,  white,  externally  fuscous. 

Expanse  of  wings. — 35  mm. 

Locality. — Peru;  1  male. 

7yjt?<3.— Cat.  No.  9163,  U.S.N.M. 

CYLLOPODA  RADIATA,  new  species. 

Foretmng. — Purplish  black,  with  two  large  pale  yellow  blotches, 
one  wedged-shaped,  from  base  between  median  vein  and  submedian, 
the  bluntly  rounded  end  on  the  submedian  fold  at  two-thirds,  with  a 
short  yellow  streak  above  it  at  middle  of  cell;  the  other  a  large  oval, 
from  costal  vein  at  two-thirds  to  vein  2  near  hind  margin,  its  outer 
edge  more  curved  and  slightly  waved  from  vein  to  vein. 

Hiiidwing. — Yellow,  with  the  hind  inner  margin  black,  the  border 
beginning  on  costa  before  apex  and  gradually  narrowing  to  a  point  at 
base  of  inner  margin;  a  diffusely  edged  streak  running  from  base  of 
cell  along  median  vein  and  vein  2  to  the  margin. 

Under  side  with  the  yellow  space  broader;  the  hindwing  without  the 
streak  from  base,  and  the  border  stopping  short  at  anal  angle. 

Head  and  thorax,  purplish  black;  dorsum,  dull  cinereous;  the  abdo- 
men long,  with  anal  parts  yellowish;  abdomen  below,  white;  pectus 
and  legs,  j^ellow. 

Expanse  ofimngs. — 46  mm. 

Locality. — Nova  Friburgo,  Brazil;  1  male. 

7y/>^.— Cat.  No.  9164,  U.S.N.M. 

Genus  DIALEPHTIS  Felder. 
DIALBPHTIS  CELATA,  new  species. 

Forewing.—QvoYfn^  darker  toward  base  of  costa  and  toward  hind 
margin,  where  the  inner  side  is  black;  the  veins  dull  ochreous;  a  small 
dull  orange  spot  below  costa  between  veins  10  and  11;  fringe,  dark 
brown. 

Hindwing. — Orange,  with  a  black  marginal  border,  commencing  at 
a  point  on  costa  at  two-thirds  and  widening  outwards,  broadest  along 
lower  half  of  hind  margin,  and  ending  in  a  point  on  inner  margin 
above  anal  angle;  the  base  dusted  with  dark. 

Under  side  of  forewing  orange,  with  a  black-brown  basal  blotch  on 
costa  reaching  two-thii*ds  of  cell  and  there  right  angled,  the  costal  and 
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subcostal  veins  paler  across  it  at  base;  a  broad  brown  border,  starting 
obliquely  from  beyond  middle  of  costa,  narrowing  along  inner  margin; 
hindwing  as  above. 

Palpi  and  face  orange  below,  black  above;  vertex  blackish;  collar 
and  l»8e  of  shoulders  orange;  thoi*ax  and  abdomen  cinereous;  dorsal 
and  lateral  streaks  dull  orange;  abdomen  beneath  whitish. 

Expand  ofwingn, — 40  mm. 

Locality. — Cajon,  Peru;  1  female. 

Type.— Oit.  No.  9165,  U.S.N.M. 

GenUs  EPHIALTIAS  HUbner. 
EPHIALTIAS  MORENA,  new  species. 

Fm^ewing. — Black-brown,  with  the  veins  showing  paler;  a  narrow 
straight  chrome-yellow  band  from  costal  vein  beyond  middle  to  vein  1, 
just  before  anal  angle;  its  outer  edge  a  little  outcurved  below  middle 
and  incurved  to  meet  lower  end  of  inner  edge;  fringe  black-brown. 

Hindwmg. — Black,  with  a  broad  chrome-yellow  central  band  from 
middle  of  inner  margin,  which  is  narrowly  black,  to  one-third  from 
apex,  touching  above  the  stalk  of  veins  6,  1. 

Under  side  the  same,  the  yellow  areas  broader. 

Head,  thorax,  and  abdomen  above  and  below  black. 

Etpanse  of  wings.— 4A  mm. 

Locality. — Rio  Grande  do  Sul,  Brazil;  1  male. 

Type.— Oit.  No.  9166,  U.S.N.M. 

Genus  EUCHONTHA  Walker. 
EUCHONTHA  CASTRONA,  new  species. 

T^^i^^Ti^.— Brqwn-black,  with  a  bell-shaped  white  blotch  beyond 
discocellular,  the  rounded  end  basewards,  the  two  radials  marked  dark 
on  it  at  their  origin;  fringe  black. 

Hindwing.  —Wholly  black. 

Under  side  of  forewing  brown-gray,  with  all  the  veins  black  along 
costa  and  at  apex;  the  rest  of  the  wing  smoky  black,  with  the  white 
blotch  in  the  middle;  hindwing  pale  gray,  with  all  veins  black  and  traces 
of  an  outer  cloud. 

Thorax  and  abdomen  smoky  black;  patagia  with  a  yellow  and  white 
streak  from  base;  thorax  with  a  pale  central  line;  antennas  black;  face 
and  vertex  pale  yellow;  abdomen  beneath  white. 

Expcmse  ofwingn. — 38  mm. 

Zoco/eVy.— Castro,  Parana,  Brazil;  1  male. 

Type.-^fit.  No.  9167,  U.S.N.M. 
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,  Genus  POLYPCETES  Druce. 
POLYP<£TES  ANIPLATA,  new  species. 

Differs  both  from  P.  obtusa  Walker  and  P,  rufipuncta  Scbaus  in  the 
white  space  of  f orewing  beyond  the  cell  being  much  larger  and  clearer 
white,  forming  an  oblong  patch  reaching  halfway  from  cell  to  hind 
margin;  in  the  hindwing,  while  the  inner  margin  is  broadly  black  as  in 
rufiptincta^  it  shows  traces  of  snowy  white  between  the  veins;  on  the 
under  side  the  whole  hindwing  is  white  with  a  black  border  round  the 
hind  margin,  beginning  narrowly  at  two-thirds,  of  costa  and  ending  at 
anal  angle,  its  inner  edge  with  an  acute  indentation  below  vein  3. 

Expanse  of  wings, — 34  mm. 

Locality. — Bolivia;  1  female.  Can  this  be  the  female  of  rufipuncta 
Schaus? 

Type.— Qfit.  No.  9168,  U.S.N.M. 

Genus   SCEA  ^Valke^. 
SCEA  OBLIQUARIA,  new  species. 

Superficially  very  much  like  8.  aurifl^mma  Hubner,  but  both  wings 
are  narrower  and  longer;  in  the  fore  wing  the  edge  of  the  dark  apical 
area  runs  oblique  and  straight,  not  curved,  from  two-thirds  of  costa  to 
above  anal  angle,  and  the  inner  margin  is  more  evenly  black. 

Expanse  of  wings. — 29  mm. 

Locality. — Castro,  Parana,  Brazil;  1  male. 

Type.—CB.t,  No.  9169,  U.S.N.M. 

Genus  SCOTURA  Walker. 
SCOTURA  DISCOLOR,  new  species^. 

Differs  from  S.  jlavicapiUa  Hubner  in  having  darker  cross  lines 
minutely  lunulate  between  the  veins,  inner,  postmedian  and  submargi- 
nal;  similar  lines  but  more  distinct  are  seen  in  S,  nervosa  Butler,  but 
that  species  has  the  head  unicolorous,  whereas  in  discolor  it  is  yellow 
as  in  fiamcapilla. 

Expanse  of  wings. — 30  mm. 

Locality. — Rio  Janeiro,  Brazil;  1  female. 

Type.— C^t.  No.  9170,  U.S.N.M. 

SCOTURA  NIGRA TA,  new  species. 

Forewing. — Male  blackish,  the  veins  paler;  fringe  concolorous. 

Hindwing. — Black,  with  an  elongated  pale  space  from  base  along 
cell  and  median  nervules  to  two-thirds  of  wing,  covered  with  gray 
hairs. 
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In  Ibe  female  the  discocellnlar  is  black,  with  a  faintly  pale  aod 
roundnii  space  beyond  its  lower  end,  corresponding  to  the  extremity 
of  the  pale  central  space  of  hindwing. 

Under  side  pale,  more  slaty  black;  the  white  central  area  of  hind- 
wing  more  developed  and  without  gray  hairs. 

Vertex,  head,  palpi,  and  pectus  orange;  thorax  and  abdomen  like 
wings. 

Etpanse  of  wings.— -MsA^^  26  mm.;  female,  30  mm. 

Localities. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  March, 
1904;  Rockstone,  Elssequibo,  British  Guiana;  1  female,  September, 
1904. 

Type.—CKt.  No.  9171,  U.S.N.M. 

Genus  STENOPLASTIS  Felder. 
STENOPLASTIS  TRANSVERSA,  new  species. 

Forevylng. — Black,  with  the  veins  pale;  a  broad  transverse  yellow 
band  from  costa  somewhat  before  middle  to  inner  margin  beyond 
middle;  fringe  black. 

Hindwing. — Black;  the  costa  pale  from  base,  ending  in  a  small  yel- 
low blotch  representing  the  end  of  the  band  of  forewing. 

Under  side  grayer  black;  the  yellow  paler  and  more  extensive. 

Head,  palpi,  and  corslet  yellow;  thorax  and  abdomen  blacki;:;';!  cine- 
reous; tips  of  palpi  black;  under  side  of  abdomen  and  legs  pale  gray. 

Expanse  of  wings. — 27  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  July, 
1904. 

Type.— Oit.  No.  9172,  U.S.N.M. 

Genus  XENOMIGIA,  new  genus. 

Forewing. — Costa  and  hind  margin  both  slightly  curved;  apex 
rounded. 

Hindwing. — Ample,  wider  than  forewing  and  nearly  as  long;  both 
angles  and  the  hind  margin  rounded. 

Antennae  of  male  tubereulate  beneath,  each  tubercle  annod  on  each 

side  with  paired  fascicles  of  cilia,  each  ending  in  free  cilia;  palpi  rough, 

upcurved  in  front  of  face;  terminal  segment  obscure;  face  narrow,  the 

eyes  being  large;  tongue  and  frenulum  well  developed;   hind  legs 

'broken. 

Neuration. — Forewing,  cell  longer  than  half  of  wing;  discocellular 
short,  vertical;  the  subcostal  vein  abruptly  bent  down  at  end;  first 
median  nervule  at  two-thirds,  second  at  five-sixths;  radials  close 
together,  the  upper  from  the  end  of  the  depressed  subcostal;  veins 
10,  9,  8,  7  stalked  from  the  bend,  10  very  shortly  stalked;  9  rising 
before  the  fork  of  8,  7,  instead  of  7  rising  before  the  fork  of  8,  9;  11 
free. 
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Hindwing. — Costal  approximated  to  subcostal;  veins  0,  7  stalked; 
discocellular  triangulate,  the  radial  from  the  outer  angulation;  medians 
as  in  forewing;  scaling  fine  and  hairlike;  wings  toward  base  semi- 
transparent. 

Type. — Xenomigia  venmotata^  new  species. 

XENOMIQIA  VBNINOTATA,  new  species. 

Foreicing, — Olive-ochreous;  the  markings  blackish,  at  the  veins 
pale;  the  base  of  veins  2,  3,  4  swollen,  cream-white;  a  cloudy  blackish 
spot  on  costa  close  to  base;  a  short  curved  somewhat  dentate  streak  at 
two-fifths,  an  oblique  dark  mark  in  middle  of  cell,  and  a  blackish 
blotch  above  inner  margin  at  one-third,  followed  by  a  cream-colored 
spot  between  submedian  fold  and  vein;  a  blackish  dentate  streak  from 
costa  at  two-thirds,  curved  inwards  below  middle,  touching  the  pale 
bases  of  the  median  nervules  and  ending  in  a  large  cloudy  blotch  at 
mjddle  of  inner  margin;  a  submarginal  dentate-edged  black  shade, 
followed  by  an  irregular  band  of  cream-color,  which  runs  inwards 
above  veins  2  and  4,  interrupting  the  black  shade,  edged  externally 
by  another  black  shade  interrupted  at  each  pale  vein;  thick  marginal 
dashes  between  the  veins;  fringe  pale  ochreous. 

Hindacing, — Dull  olive-gray;  towards  base  thinly  scaled  and  semi- 
transparent;  fringe  pale. 

Under  side  of  both  wings  like  upper  side  of  hindwing;  fringes  pale 
ochreous. 

Head,  thorax,  and  abdomen  olive-gray;  palpi  darker;  legs  dark 
olive-gray. 

Expaiise  of  wings. — 37  mm. 

Locality. — Colombia;  1  male. 

The  forewings'  of  the  unique  specimen  are  both  somewhat  rubbed  at 
base,  and  the  description  thereof  necessarily  incomplete  in  detail. 

Type.—iM.  No.  9173,  U.S.N.M. 

Subramily  G-KOIVXTCTRIN-JK. 

Genus  ANOPHYLLA  ^Var^en. 

ANOPHYLLA  OBELISCATA,  new  species. 

Forewing. — With  the  central  area  above  submedian  vein  and  the 
costal  area  above  subcostal  green;  all  the  rest  cream-white  with  an 
iridescent  pink  tinge  and  sprinkled  with  purplish  scales  in  places;  a' 
pear-shaped  pale  blotch  occupies  the  base  of  cell  and  submedian  inter- 
val; the  pale  marginal  border  is  traversed  by  two  parallel  waved 
bands;  the  inner  narrow  and  purplish,  the  outer  broader  and  more 
brownish;  the  outer  edge  of  the  green  central  area  projects  squarely 
into  the  pale  border  between  veins  3  and  4;  on  the  discocellular  is  a 
broad  pale  lunule,  the  lower  end  of  which  is  prolonged  bar-like  between 
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veins  4  and  5  to  touch  the  pale  border,  its  center  bearing  a  line  of  rose- 
colored  scales;  a  fine  interrupted  purplish  brown  marginal  line;  fringe 
cream-colored. 

Hindwing. — With  the  green  area  still  more  restricted,  not  reaching 
above  subcostal  vein,  the  pale  basal  patch  much  larger;  discocellular 
with  an  oval  ^hite  spot  at  top  joined  by  a  tine  curved  li/ie  to  another 
below,  from  which  the  pointed  streak  runs  to  the  border. 

Under  side  iridescent  white,  with  the  dark  and  light  shades  showing 
through. 

Palpi  above  and  front  of  forelegs  reddish  brown;  face  greenish  above, 
paler  below;  vertex  white;  shoulders,  thorax,  and  base  of  patagia 
green;  tips  of  patagia  purplish;  abdomen  greenish  at  base,  becoming 
whitish  toward  anal  segment,  the  dorsal  crests  reddish. 

Expaiise  of  wings, — Male,  50  mm. 

Locality. — Omai,  British  Guiana. 

7y/>^.— Cat.  No.  9174,  U.S.N.M. 

Genus  COMIB-^CNA   HUbner. 
COMIB/BNA  PLAVICOMA.  new  species. 

Forewing. — Grass-green,  without  markings,  except  a  gray  patch  on 
inner  margin,  before  middle  below  vein  1;  cell  spot  black;  fringe 
greenish  yellow. 

Ilindncing. — Green,  with  a  large  primrose  basal  patch,  edged  by  a 
thick  black  line,  angled  on  vein  6  and  again  on  4,  then  incurved  and 
purplish,  followed  by  a  rusty  line,  which  is  only  clearly  separate  above 
6  and  below  4;  the  extreme  base  and  inner  margin  narrowly  green; 
fringe  pale  green. 

Under  side  paler,  yellow-green;  costa  of  forewing  yellow;  inner 
margin  of  forewing,  costa  of  hindwing,  and  the  basal  patch  whitish. 

Face  and  vertex  snow-white;  thorax  and  abdomen  green,  abdomen 
beneath,  and  legs  white;  antennsB  white,  yellowish  beneath. 

Expanse  qfwiiujs, — 19  mm. 

ZocoZe^y.— Surinam  River,  Dutch  Guiana;  1  male. 

Type.—i^^\.,  No.  9175,  U.S.N.M. 

Genus  DRUCIA  Warren. 

DRUCIA  BXCRESCBNS,  new  species. 

Forewing, — Very  pale,  greenish,  semihyaline;  the  markings  deep 
brick-red,  with  darker  red-brown  striae;  a  small  diffusely  edged  patch 
at  base,  followed  by  an  oblique  oval  blotch  from  median  vein  to  inner 
margin;  outer  half  of  wing  brick-red,  its  inner  edge  lunulate  between 
the  veins,  containing  a  sinus  of  pale  ground-color  between  3  and  4, 
which  curves  downward  at  its  extremity  nearly  to  vein  2;  fringe 
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yellow,  with  red  checkering  beyond  veins;  costa  yellowish;  cell  spot 
minute,  red. 

lEndwing. — With  the  red  margin  narrower;  its  inner  edge  exca- 
vated beyond  cell  and  the  lower  siniis  broader  and  rounder;  the  anal 
blotch  connected  along  inner  margin  with  a  semicircular  red  blotch 
before  middle;  base  slightly  red. 

Under  side  irridescent  yellowish  green,  the  red  markings  showing 
through  strongly. 

Head,  thorax,  and  dorsum  all  deep  red,  the  crests  metallic;  vertex 
white;  abdomen  beneath  and  legs  greenish  ochreous. 

Expanse  of  wings, — Male,  24  mm. 

Locality n — St.  Jean,  Maroni  River,  French  Guiana. 

Closely  allied  to  D,  jaspidat<i  Warren,  differing  in  the  basal  mark- 
ings of  both  wings. 

7y/?^.— Cat.  No.  9176,  U.S.N.M. 

DRUCIA  QUINQUEMACULATA,  new  species. 

Farewing, — Pale  yellowish  green;  the  costal  edge  white;  cell  spot 
small,  red-brown;  a  large  brown  blotch  at  apex  reaching  to  below  vein 
4,  a  smaller  rounded  one  at  anal  angle;  both  blotches  densely  striated 
with  fuscous  internally,  their  marginal  areas  flesh-color;  an  interrupted 
dark  brown  marginal  line;  fringe  worn. 

Ilindwing,  —With  the  apical  blotch  narrower,  reaching  only  to  vein 
4;  the  anal  blotch  connected  along  inner  margin  with  a  long  semi- 
oval  blotch  from  base. 

Under  side  pale  green,  with  both  apical  blotches  and  the  anal  blotch 
of  forewing  marked. 

Face,  palpi,  forelegs,  thorax,  and  abdomen  brown;  vertex  white; 
shoulders  green  (probably  the  patagia,  also);  dorsal  tufts  dark  brown. 

Expanse  of  wings, — Female,  36  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana. 

Hind  margin  of  forewing  bent  at  middle,  oblique  below;  of  hind- 
wing  slightlv  toothed  at  4  and  6,  excised  between. 

TVi?^.— Cat.  No.  9177,  U.S.N.M. 

DRUCIA  SBN;ISPURCATA,  new  species. 

Forewing, — Pale  green,  freckled  toward  base  with  olive-gray,  and 
in  the  outer  half  more  densely  with  olive-fuscous  partially  confluent 
striae;  costal  edge  white;  costal  area  at  base  olive-gray;  a  dark  cell 
spot;  on  hind  margin  in  and  beyond  the  cell  and  sometimes  extending 
.to  apex  is  a  patch  of  unspeckled  gieen;  fringe  whitish. 

Ilindwing, — With  basal  third  uaspeckled  green;  outer  two-thirds 
more  densely  covered  with  fuscous  mottling,  especially  along  inner 
margin  and  at  anal  angle;  cell  spot  fuscous;  fringe  whitish. 

Under  side  dull  pale  green,  the  dai'ker  speckling  showing  through. 
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Face,  palpi,  and  dorsum  olive-green;  vertex  and  antennae  white; 
thorax  and  base  of  abdomen  green;  dorsal  tufts  (worn)  dark  fuscous; 
abdomen  below  and  legs  whitish  green. 

Expa7ise  of  w!ng}<. — Female,  37  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana. 

Forewing  with  hind  margin  below  vein  3  very  oblique;  hindwing 
distinctly  elbowed  at  vein  4  and  slightly  excised  between  4  and  6. 

Ti/pe.— Cat.  No.  9178,  U.S.N.M. 

Genus   GELASMA    Warren. 
QBLASMA  SUBRUFESCBNS,  new  species. 

Foreioing. — Dull  grayish  green;  costa  yellow  with  purple  specks, 
lines  whitish,  marked  by  whitish  spots  on  veins  (in  the  larger  of  the 
two  females  the  outer  line  is  continuous  and  waved)  at  one-third  and 
two-thirds;  marginal  line  distinct,  purplish,  interrupted  by  3'ellow 
dots  on  veins;  fringe  yellowish,  checkered  broadly  with  purplish 
gray;  cell  spot  hardly  marked,  darker  green. 

Uindxoin^. — Without  first  line. 

Under  side  of  forewing  dull  gray;  the  costa  and  fringe  yellowish; 
of  hindwing  yellowish  green  with  a  rosy  blotch  at  apex;  the  male  is 
less  rosy  than  the  female. 

Face,  palpi,  and  antennae  brownish  red;  vertex  whitish;  thorax  and 
abdomen  dull  green,  the  latter  with  reddish  scales  along  dorsum. 

Expanse  of  unngH. — 17  to  20  mm. 

Localities. — One  male  and  2  females  from  St.  Jean  and  St.  Laurent, 
Maroni  River,  French  Guiana;  the  female  from  St.  Laurent  larger 
than  the  other  pair. 

Exceedingly  like  G.  heinethearia  Warren  from  South  Brazil,  but 
distinguished  by  the  red  under  side,  besides  which  the  neuration  is 
different;  in  the  present  species  veins  6,  7,  8,  9,  10,  and  11  are  all 
stalked  together;  in  lunnethearia  11  is  separate. 

Type.— Cat.  No.  9179,  U.S.N.M. 

Genus  MELOCHLORA  Warren. 
MBLOCHLORA  AFFINIS,  new  species. 

Forewing. — Deep  green;  costa  with  sparse  fuscous  dots;  lines  olive- 
color,  straight;  the  outer  parallel  to  hind  margin;  the  inner  more 
obscure,  hardl}^  marked  above  median  vein;  a  small  black  cell  spot; 
a  red-brown  blotch  of  confluent  stride  from  anal  angle  to  vein  4,  with 
a  small  blotch  above  it  below  vein  G;  a  black  marginal  line  from  anal 
angle  to  above  vein  2  and  a  black  spot  at  apex;  fringe  green,  blackish 
at  apex  and  anal  angle. 

HUidming. — With  broad  median  olive  line,  faintly  edged  outwardly 
with  paler;  a  small  dark  cell  spot;  a  few  reddish  stride  toward  apex;  a 
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marginal  black  line  from  apex  and  dark  marginal  spots  between  veins 
above  middle;  fringe  black  at  apex,  green  below;  the  dark  fasciae  of 
the  under  side  show  through. 

Under  side  pale  green,  especially  in  hindwings;  a  dull  black  sub- 
marginal  fascia  from  vein  6  broadened  at  anal  angle  and  continued 
equally  broad  across  hindwing  from  apex  to  vein  1  above  anal  angle; 
hindwing  with  antemedian  black  fascia  not  reaching  either  margin. 

Head,  thorax,  and  abdomen  green,  the  last  with  small  white  dorsal 
points;  palpi  ochreous. 

Expanse  of  wings. — Male,  33  mm. 

Locality, — St.  Laurent,  Maroni  River,  French  Guiana. 

Very  close  to  M,  neU  Druce  (Tdchyphyle)  from  Mexico,  the  chief 
difference  being  the  absence  on  the  under  side  of  forewing  of  the  dark 
blotch  along  inner  margin;  the  hindwing  above  is  also  less  thickly 
striated. 

Tyjt?^.— Cat.  No.  9180,  U.S.N.M. 

MBLOCHLORA  GENUPLBXA,  new  species. 

i^^i^Ti^.— Dull  green,  with  faint  fuscous  striation,  chiefly  in  the 
marginal  area;  lines  dull  fuscous;  first  curved  from  one-fourth  of  costa 
to  one-third  of  inner  margin,  green  and  obscure  above  median;  outer 
from  three-fourths  of  costa  to  two-thirds  of  inner  margin,  bent  parallel 
to  hind  margin,  elbowed  outwardly  on  vein  3  and  inwardly  on  sub- 
median  fold;  space  between  the  lines  on  inner  margin  somewhat 
darker;  a  small  black  cell  spot;  fringe  green. 

Hindwing, — With  the  dark  basal  shade  of  the  under  side  showing 
through  before  the  black  cell  spot;  outer  line  as  in  forewing,  but  more 
curved. 

Under  side  pale  green,  glossy;  forewing  with  a  black  lunate-edged 
submarginal  fascia  from  vein  6  to  anal  angle,  appearing  on  hindwing 
as  a  costal  blotch  before  apex;  a  curved  dark  fascia  near  base  from 
subcostal  of  hindwing  to  inner  margin. 

Face,  thorax,  and  base  of  abdomen  green;  palpi  greenish  white; 
veii/CX  white;  anal  segments  of  abdomen  tinged  with  gray. 

Expanse  ofvnngs, — Female,  32  mm. 

Locality, — St.  Jean,  Maroni  River,  French  (juiana. 

The  elbow  of  hind  margin  scarcely  perceptible. 

Type,-^2it.  No.  9181,  U.S.N.M.  ^ 

MBLOCHLORA  HYDATODBS,  new  species. 

Foreioing, — Bright  pale  green  along  costa  and  hind  margin  to  anal 
angle;  a  greenish  white  semihyaline  space  extending  to  middle  of  wing 
from  the  middle  of  costa,  its  lowest  point  white  and  occupying  the 
space  between  the  base  of  veins  3  and  4;  all  the  rest  of  the  wing  suf- 
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fused  with  leaden-purple;  at  two-thirds  of  inner  margin  a  darker  line 
is  visible  as  far  as  the  base  of  veins  3  and  4,  and  another  parallel  just 
beyond  it;  costa  creamy-white;  fringe  broad  and  silk}',  whitish  green, 
dark  at  anal  angle. 

Ilindi/dfig. — Wholly  leaden-purple  except  a  bright  green  strip  along 
hind  margin  from  apex  to  anal  angle;  a  distinct  black  cell  spot;  fringe 
greenish  white  throughout. 

Under  side  smoky  blackish,  the  jmle  green  spaces  of  the  upper  side 
all  pale  ochreous,  with  a  faint  greenish  tinge. 

Face  and  palpi  ochreous  (perhaps  faded);  vertex  and  shaft  of 
antennae  white;  thorax  green;  abdomen  ochreous  tinged  with  green. 

Expanse  of  wings. — Male,  24  mm. 

Locality, — St.  Jean,  Maroni  River,  French  (luiana. 

The  long,  silky  fringe,  as  well  as  the  blunter  angle  of  the  hindwing, 
will  distinguish  this  s[)ecies  from  JiT.  obnvhihtta^  to  which  it  bears  a 
curious  resemblance. 

7//^^.— Cat.  No.  9182,  U.S.N.M. 

MBLOCHLORA  OBNUBILATA,  new  species. 

Forewiiig, — Bright  green  along  costal  and  hind  margins,  with  a  paler 
green  area  reaching  to  median  vein  between  the  two  lines;  the  rest  of 
the  wings  suffused  with  dull  fuscous-olive;  the  lines  dark  and  thick; 
outer  line  at  three-fifths,  parallel  to  hind  margin,  followed  by  a  leaden- 
gray  tinge,  inner  line  curved,  obscure  above  middle;  cell  spot  small, 
dark;  a  dark  spot  in  submedian  interval  toward  anal  angle;  fringe  pale 
green  above  middle;  darker  below,  with  a  black  apical  dot. 

Hindwing, — Wholly  suffused  with  fuscous-olive  except  the  hind- 
margin  below  middle;  a  dark  line  just  beyond  middle  edged  with 
plumbeous;  cell  spot  larger,  blackish;  fringe  pale  green  below  middle, 
darker  above. 

Under  side  pale  green  with  the  dark  areas  dull  blackish. 

Head,  shoulders,  and  patagia  bright  green;  abdomen  duller  green; 
under  side  of  abdomen,  legs,  and  palpi  pale  ochreous. 

Expanse  of  icings. — Male,  27  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana. 

The  angle  at  middle  of  hindwing  and  the  bulge  in  forewing  strongly 
marked. 

Type.— C^t.  No.  9188,  U.S.N.M. 

MELOCHLORA  VAGILINEA,  new  species. 

Forewing. — Pare  green,  with  very  spare  red-brown  strife;  from 
three-fifths  of  inner  margin  a  thick  red-brown  roughly  lunulate-dentate 
line  runs  parallel  to  hind  margin  to  vein  6,  indicated  by  a  dot  only  on 
vein  7,  the  marginal  area  bej'ond  it,  as  far  as  vein  0,  filled  up  with  dull 
dark  brown,  slightly  paler,  more  reddish  in  the  middle;   fringe  and 
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apical  spot  brown;  a  minute  dark  cell  dot;  inner  line  indicated  by  a 
few  red  scales;  costa  dotted  with  dark  green. 

Ilindwlng, — With  the  outer  line  distinctly  lunulate-dentate,  dark 
brown  near  costa,  reddish  below;  only  the  apical  portion  of  outer  area 
dark  brown,  the  rest  striated  with  reddish;  fringe  black-brown  above 
middle,  green  below. 

Under  side  paler,  the  hindwingand  inner  margin  of  forewing  whitish 
green;  the  dark  marginal  area  blacker;  both  wings  with  an  inner  round 
dark  blotch  in  submedian  space,  the  hindwing  with  a  second  in  cell, 
forming  an  incomplete  band. 

Face  olive;  palpi  pale  green,  externally  fuscous;  vertex  white;  back 
of  crown,  thorax,  and  abdomen  green,  the  last  with  white  doi*sal  dots. 

Expanne  of  iringn, — Male,  80  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana. 

7y/>d.— Cat.  No.  'n^^,  U.S.N.M. 

Genus  MIANTONOTA  Warren. 
MIANTONOTA  RECTILINEA,  new  species. 

Forewimj, — Uniform  pale  green;  the  costal  edge  white;  a  small 
dark  cell  spot;  a  stmight  white  outer  line  at  two-thirds,  parallel  to 
hind  margin;  fringe  yellowish  white,  with  a  slight  red  spot  at  apex 
and  anal  angle. 

Illndiring. — With  the  line  slightly  bent  on  vein  8. 

Under  side  whitish  green. 

Face  and  palpi  red;  iillet  and  antenme  white;  vertex,  thoimx,  and 
abdomen  green;  dorsum  with  a  large  deep  purplish  black  spot  on  sec- 
ond and  iifth  segments;  anal  segments,  under  side  and  legs  whitish. 

Expaim'  of  ii'iugn, — Female,  85  mm. 

Locality, — Baracoa,  Cul)a. 

Type.—C2it,  No.  9185,  U.S.N.M. 

Genus  OOSPILA  Warren. 
OOSPILA  SELLIFERA,  new  species. 

Foreining. — Semihyaline  green;  hind  margin  irregularly  dull  pur- 
plish. This  border  begins  narrowly  at  the  apex,  forms  a  small  lunule 
above  vein  6  and  a  larger  projecting  one  on  vein  5,  narrowing  from  -i 
to  below  vein  8,  then  running  in  for  half  the  wing,  rounded  below  cell 
spot  and  vertical  to  inner  margin;  fringe  purplish  (worn);  cell  spot 
small,  dark. 

lUndiolng, — With  the  marginal  bordei*  broader  at  apex,  forming  a 
distinct  sinus  outward  below  vein  4;  cell  spot  dark  at  base  of  discocel- 
lular,  w^th  a  silvery  white  spot  at  upper  end. 

Under  side  pale  iridescent  green,  the  dark  margin  showing  through. 
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Face,  basal  joint  of  antennse,  and  palpi  above  purplish;  vertex  and 
antennal  shaft  white;  thoi*ax  and  abdomen  pale  dull  green;  the  dorsum 
tinged  with  purplish  and  with  five  purple  crests. 

Kxpame  of  irhfjH, — 30  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  July, 
1904. 

Nearest  to  Oospila  congener  Warren,  from  Rio  Demerara;  but  that 
species  has  the  marginal  border  entirely  interrupted  below  middle  of 
wing. 

Ty])t,—C2Lt,  No.  918(>,  U.S.N.M. 

Genus  RACHEOLOPHA  ^A/^a^pen. 
RACHEOLOPHA  CARNELUNATA,  new  species. 

Foreic'mg, — Sea-green;  costal  edge  yellowish;  cell  spot  brown;  veins 
toward  hind  margin  dark;  marginal  line  black,  preceded  above  middle 
by  three  pinkish  white  horseshoe-shaped  blotches;  a  large  one  between 
veins  4  and  6,  a  smaller  one  between  6  and  7,  and  a  minute  one  above  7; 
a  still  larger  flattened  blotch  at  anal  angle.  All  these  blotches  are  edged 
with  dull  purplish  and  connected  by  a  similar  purplish  line  running 
close  to  margin  between  veins  1  and  4;  the  veins  through  the  blotches 
are  also  purple;  fringe  whitish,  checkered  with  purplish  beyond  veins. 

lUndw'mg, — Similar;  the  cell  spot  white  at  the  tip  end  of  the 
discocellular. 

Under  side  pale  iridescent  green,  marginal  lines  and  fringe  as  above. 

Face,  palpi,  and  dorsal  crests  purplish;  vertex  and  shaft  of  antenna? 
white;  the  pectinations  rufous;  thorax  and  base  of  abdomen  green; 
anal  segments,  under  side,  and  legs  whitish;  forelegs  reddish  in  front. 

Ex^panse  of  wings, — Male,  20  nmi. 

Locality, — St.  ^ean,  Maroni  River,  French  Guiana. 

Ti/pe.-Cat,  No.  9187,  U.S.N.M. 

RACHEOLOPHA  CCERULEA,  new  species. 

Foreicing, — Blue-green;  costa  deep  yellow;  a  row  of  fine  purplish 
marginal  dashes  between  veins;  fringe  ochreous  checkered  with  pink. 

Ulndicings, — Similar,  with  a  small  discal  white  spot. 

Under  side  whitish  green;  costa  of  fore  wing  yellowish. 

Face,  palpi,  and  front  of  forelegs  deep  red;  vertex  white;  thorax 
and  abdomen  blue-green;  the  tufts  metallic  brown;  anal  segments  and 
under  side  of  abdomen  and  the  legs  whitish  ochreous. 

Expanse  of  vying 8, — Male,  25  mm. 

Locality, — Omai,  British  Guiana. 

%>^.--Cat.  No.  9188,  U.S.N.M. 


Digitized  by  VjOOQIC 


422  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


RACHEOLOPHA  CONFLUARIA,  new  species. 

Forexdng. — Sea-green;  costa  yellowish,  strigulated  at  middle  with 
reddish;  a  distinct  reddish  cell  spot;  an  interrupted  black  marginal 
line,  preceded  by  a  continuous  lunulate-edged  border,  filled  up  with 
dull  brick-red  and  speckled  with  blackish,  the  blotch  between  4  and  t> 
only  slightl}'  larger  than  those  above  it,  connected  by  a  broader  and 
shorter  space  with  the  rounded  blotch  of  anal  angle:  fringe  brick-red, 
checkered  with  dark  beyond  veins. 

Ilindidug, — Similar;  a  white  spot  at  top  of  discocellular  and  a  small 
black  one  below  middle. 

Under  side  iridescent  whitish  green;  marginal  line  and  fringe  as 
above;  costa  of  forewing  yellow;  apex  of  hind  wing  narrowly  fuscous. 

Face  and  palpi  red;  vertex  and  antennie  white;  thorax  and  dorsum 
green;  dorsal  tufts  metallic  brown,  lined  on  each  side  with  pink;  anal 
segments,  abdomen  l>elow,  and  legs,  pale  ochreous;  foreleg  reddish  in 
front. 

Expaixse  ofvnngs. — Male,  28  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana. 

Very  much  like  R,  carnelunat^i^  but  the  hindwing  is  bent  at  vein  4. 

^yi>^.— Cat.  No.  9189,  LT.S.N.M. 

RACHEOLOPHA  CONTINUATA,  new  species. 

Foreiclng. — Very  pale  green;  semitmnsparent;  costa  whitish,  with 
brown  specks;  cell  spot  minute,  blackish;  a  broad  dull  red  marginal 
border,  nearly  reac*hing  middle  of  inner  margin,  projecting  squarely 
between  4  and  6,  with  a  rounded  sinus  of  ground-color  between  4  and 
3;  this  borde^'  is  striated  with  dark  brown,  edged  with  darker  inter- 
nally and  along  outer  margin,  especiallv  toward  apex  shows  traces  of 
the  green  ground-coloi*. 

HlndwltHj, — Similar,  but  the  apical  patch  larger  and  blacker,  and 
the  anal  patch  is  connected  along  inner  margin  by  a  narrower  brown 
streak  with  a  semicircular  brown  patch  not  reaching  base,  where  there 
is  a  distinct  red  spot. 

Under  side  yellowish  green,  with  the  border  showing  purplish  on 
forewing  and  blackish  at  apex  of  hindwing. 

Head,  thorax,  and  abdomen,  red-brown;  vertex  white;  shoulders 
and  base  of  patagia  green;  dorsal  crests  metallic  red;  abdomen  below 
and  legs  greenish  white. 

E.rpauHe  ofwlngi<, — Female,  23  mm. 

Locality, — St.  Laurent,  Maroni  River,  French  Guiana. 

Type,— C^t,  No.  9190,  U.S.N.M. 

RACHEOLOPHA  DERASA,  new  species. 

.  Forewing, — Pale  gray -green  with  slight  bluish  tinge;  costal  edge 
yellow;  cell  spot  minute;  an  interrupted  black  marginal  festoon,  pre- 
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ceded  at  anal  an^le  by  a  small  patch  of  reddish  fuscous  scales;  fringe 
white,  checkered  with  red  and  black  beyond  veins. 

Hindwing, — ^The  same;  the  cell  spot  white  at  tip  of  discocellular. 

Under  side  pale  iridescent  green;  fringe  and  marginal  line  as  above. 

Face,  palpi,  and  forelegs,  red-brown;  vertex  white;  thorax  and 
abdomen  green,  the  tufts  metallic  brown;  abdomen  beneath,  the  anal 
segments,  and  the  legs,  whitish. 

Expanse  ofwin^s, — Male,  26  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana. 

7y/>^.— Cat.  No.  9191,  U.S.N.M. 

RACHEOLOPHA  RUBBSCENS,  new  species. 

Foreivlng. — Dark  sea-green;  the  costa  distinctly  yellow;  marginal 
border  flesh-colored  with  a  few  dark  striations  edged  with  purplish, 
the  edge  starting  from  below  three-fourths  of  costa,  forming  a  vertical 
curve  to  vein  6,  then  a  long  sinuate  curve  to  below  vein  2  near  outer 
margin,  then  another  sinuate  curve  backward  touching  cell  spot 
beneath  and  ending  vertically  at  one-third  from  base  of  inner  margin; 
the  border  thus  forming  a  large  subquadrate  apical  patch  and  an  elon- 
gated one  on  inner  margin,  connected  with  each  other  by  a  narrow, 
more  striated  neck  between  2  and  4;  cell  spot  black,  erect;  a  purplish 
marginal  line;  fringe  flesh-colored  checkered  with  purplish. 

Uindimng, — With  the  apical  patch  elongate  and  the  anal  patch 
much  shorter,  the  neck  between  them  stained  with  purplish;  a  narrow 
streak  of  flesh-color  on  inner  margin  in  basal  half  connected  by  a 
purplish  line  with  the  anal  patch. 

Under  side  yellow-green,  the  patches  showing  through;  marginal 
line  and  fringe  as  above. 

Face,  palpi,  and  forelegs  deep  red;  metathorax  and  dorsum  flesh- 
colored,  the  crests  metallic  red-brown;  vertex  white;  shoulders,  patagia, 
and  thorax  green;  anal  segments  of  abdomen,  the  under  side  and  legs 
ochreous. 

Expanse  of  wings, — Male,  22  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana. 

Tyjt?^.— Cat.  No.  9192,  U.S.N.M. 

RACHEOLOPHA  EXTENSATA,  new  species. 

Forewing, — Yellowish  green,  the  costal  edge  dull  yellowish;  a  minute 
dark  cell  spot;  a  red-brown  marginal  border  extending  from  apex  to 
anal  angle,  swollen  between  4  and  6,  and  from  3  to  inner  margin,  with 
lunulate  darker  edges  between  the  veins,  except  between  3  and  4, 
where  the  edge  is  straight;  a  dark  marginal  line;  fringe  yellow,  with 
fine  checkering  of  reddish  beyond  the  veins. 

Hindwing, — With  the  border  broad  at  apex  and  anal  angle,  the 
edge  somewhat  abruptly  angulated;  inner  margin  green. 
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Under  side  dull  yellowish  green;  the  marginal  border  dark  fuscous; 
a  dark  fuscous  patch  at  base  of  costa  of  forewing. 

Thorax  and  abdomen  green,  the  dorsal  crests  red-brown. 
Eicpanse  ofwirujs, — Male,  17  mm. 
Locality. — St.  Jean,  Maroni  River,  French  (ruiana. 
Type,— C^i.  No.  9193,  U.S.N.M. 

RACHEOLOPHA  FLOREPICTA,  new  species. 

Foreioing, — Pale  watery  green,  semitransparent,  costal  edge  cream- 
color;  base  narrowly  moss-green;  at  apex  and  anal  angle  a  round  patch 
of  red-brown  and  rosy-gray  scales  surrounded  by  a  ring  of  moss- 
green,  that  at  apex  much  the  larger;  cell  spot  minute;  an  obscure  ver- 
tical darker  green  antemedian  shade  and  an  angulated  postmedian 
with  paler  edge;  fringe  pale  green,  rosy  be3^ond  the  patches. 

Ilindwing,  —The  same,  but  the  apical  patch  smaller  and  with  an 
additional  small  patch  on  inner  margin  before  middle. 

Under  side  pale  iridescent  green,  with  the  patches  showing  through; 
costa  of  forewing  yellow. 

Face  and  palpi  red;  vertex  and  antennse  white;  thorax  and  dorsum 
red-brown  varied  with  dark  scales;  the  tufts  metallic;  abdomen  at 
sides  and  beneath  and  the  whole  of  the  last  two  segments  ochreous; 
pectus  and  legs  ochreous. 

Eicpanne  of  wings, — Male,  40  mm. 

Locality, — St.  Jean,  Maroni,  French  Guiana. 

The  colored  patches  can  really  be  best  compared  with  the  unopened 
flowers  of  a  moss-rose. 

Type.—C^t  No.  9194,  U.S.N.M. 

RACHEOLOPHA  LILACINA,  new  species. 

Eorewing,  —DuW  green,  semitransparetit;  the  costa  yellow,  beyond 
middle  speckled  with  lilac;  the  inner  and  hind  margin  broadly  lilac, 
the  green  ground-color  being,  in  fact,  restricted  to  a  narrow  subcostal 
stripe,  which  in  the  middle  forms  a  deep  sinus  toward  hind  margin, 
embracing  veins  3  and  4,  and  at  base  reaches  inner  margin,  where  it 
is  edged  by  an  oblique  deeper  lilac  shade;  fringe  dark  lilac  check- 
ered with  white  between  the  veins. 

Ili^idwing, — Broadly  green  at  base,  the  marginal  half  lilac,  inter- 
rupted internally  between  veins  2  and  5  by  a  tridentate  sinus  of  the 
ground-color;  innei  margin  with  a  lilac  patch  at  base;  discocellular 
marked  at  top  and  middle  by  white  spots;  fringe  as  in  forewing.  In 
both  wings  the  lilac  area  is  varied  with  transverse  white  strise,  densest 
at  anal  angle  of  hindwings. 

Under  side  pale  iridescent  green;  the  fringe  and  slight  blotch  at 
anal  angle  of  fore  wings  deep  lilac;  costa  of  forewing  yellow. 
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Shoulders,  thorax,  and  dorsum  green;  face,  palpi,  patagia,  crests  of 
the  dorsum,  and  metathorax  metallic  lilac;  abdomen  beneath  and  at 
sides  and  the  legs  pale  ochreous;  forelegs  in  front  deep  lilac;  anal 
tuft  ochreous,  mixed  with  lilac. 

Etpaiise  of  wings, — Male,  36  mm. 

Lmdity, — St.  Jean,  Maroni  River,  French  Guiana. 

Distinguished  from  O,  violueea  Warren  by  its  larger  size,  speckled 
costa,  and  better  defined  marginal  borders. 

Type.— Oat.  No.  9195,  U.S.N.M. 

RACHEOLOPHA  LONGIPALPIS,  new  species. 

Foregoing. — Grass-green,  covered  with  faint  brownish  striae;  cell 
spot  blackish,  minute;  a  dull  red-brown  marginal  border,  thickly 
black  speckled;  its  inner  edge  is  lunulate  between  the  v^eins;  oblique 
from  apex  to  vein  6;  then  parallel  to  margin  to  vein  3,  along  which  it 
runs  backwards  and  again  oblique  to  inner  margin  at  throe-fifths; 
fringe  red-brown. 

Wndwing, — With  the  margin  occupying  quite  half  the  wing,  its 
inner  edge  starting  from  three-fifths  of  costa  and  ending  at  two-fifths 
of  inner  margin,  with  a  subquadrate  sinus  between  veins  2  and  6. 

Under  side  of  forewing  suffused  with  vinous  except  along  costaand 
inner  margin,  the  marginal  border  black,  vinous  at  apex;  fringe  black, 
with  the  basal  line  red;  costal  edge  yellow;  hindwing  with  the  black 
border  submarginal,  edged  with  vinous;  the  basal  submarginal  areas 
pale  green. 

Palpi  very  long,  deep  red  above,  pale  green  below;  face  olive;  ver- 
tex white;  antenna?  reddish;  thorax  and  dorsum  green,  the  tufts 
metallic  dark  red;  abdomen  beneath  whitish  green,  with  a  short  red 
lateral  stripe. 

Expanse  of  icings. — Female,  46  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana. 

Forewings  subfalcate;  hindwings  sinuous. 

%><?.- Cat  No.  9196,  U.S.N.M. 

RACHEOLOPHA  NIVETACTA,  new  species. 

Foreimng. — Deep  green,  striated  in  places  with  whitish,  the  disk 
beyond  cell  between  veins  2  and  6  white  with  olive  stria?;  cell  spot 
large,  dark  fuscous;  costal  area  above  subcostal  vein  ferruginous 
speckled  with  blackish;  large  white  marginal  spots  at  the  ends  of  the 
veins  running  into  the  j^ellowish  green  fringe. 

Uindiiying. — Similar,  the  white  discal  space  reaching  to  base  and 
occupying  the  whole  wing  except  the  margins;  cell  spot  smaller. 

Under  side  iridescent  whitish  green;  the  fringe  the  same;  costa  of 
forewing  ferruginous;  vertex,  antennte,  face,  palpi,  and  front  of  fore- 
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legs  ferruginous;  thorax  and  dorsum  green;  the  crests  of  the  latter 
metallic  brown;  abdomen  beneath  and  legs  cream-white. 

Expanse  of  wingn, — Male,  30  mm. 

Locality. — St.  Jean,  Maroni  Kiver,  French  Guiana. 

%?6^— Cat.  No.  9197,  U.S.N.M. 

RACHEOLOPHA  PALLIDA,  new  species. 

ForewuHj.—WQvy  pale  green,  almost  white,  without  markings 
except  a  small  dark  green  (•ell  spot;  fringe  rosy  red. 

Illndwing, — ^The  same. 

Under  side  whitish. 

Face,  palpi,  deep  red;  vertex  and  antennal  shaft  snow-white;  thorax 
and  abdomen  whitish  green;  abdomen  with  five  red  dorsal  tufts,  the 
first  three  larger. 

Expanse  of  '(rhigs.—  *6^  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  August, 
1904. 

Type,  -Cvit,  No.  9198,  U.S.N.M. 

RACHEOLOPHA  SPORADATA.  new  species. 

Forewing, — Milk-white,  sprinkled  with  rounded  spots  of  pale  green, 
irregularly  confluent,  and  suffused  in  middle  to  form  an  oblique,  some- 
what club-shaped  streak  from  top  of  discocellular  to  anal  angle;  a 
narrow  border  along  hind  margin  of  irregular  confluent  green  blotches, 
marked  with  deeper  green  dashes  on  margin  between  the  veins  and 
interrupted  by  large  white  spots  at  their  ends;  fringe  white,  checkered 
with  green  between  veins;  veins,  especially  at  base,  dark  green. 

Illndwing, — Similar,  the  central  streak  more  broken  up  and  the 
marginal  border  narrow;  costal  area  without  green  spots. 

Under  side  iridescent  whitish,  the  darker  green  markings  showing- 
through. 

Face  green,  white  below;  palpi  red  above,  white  below;  vertex  and 
shoulders  white;  patagia,  thorax,  and  two  basal  segments  of  abdomen 
green;  rest  of  abdomen  white  flecked  with  green;  dorsal  crest  metallic 
chocolate,  tufted  with  white  hairs;  anal  segment  and  under  side  of 
abdomen  and  the  legs  white;  forelegs  brown  in  front. 

Ed^anse  of  wings, — Male,  40  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana. 

Type.— C^t,  No.  9199,  U.S.N.M. 

Genus  TACHYPHYLE  Butler. 
TACHYPHYLE  COSTISCRIPTA,  new  species. 

Forewing, — Delicate  pale  green;  costa  ochreous,  thickly  striated 
with  fuscous  and  black;  the  lines  olive,  indistinct;  first  from  two-fifths 
of  costa,  above  the  black  cell  spot,  oblique  inward,  angled  baseward 
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OD  the  two  folds  and  outward  on  the  median  vein;  8«cond  from  a  gray 
cloud  at  two-thirds,  sinuous,  curved  outward  above  and  inward  below 
median,  to  three-fourths  of  inner  margin;  fringe  pale  green. 

IRndiriiig. — With  only  a  median  olive  line  just  beyond  the  black 
cell  spot. 

Under  side  whitish  green,  the  costa  of  forewing  yellowish. 

Face  and  palpi  greenish;  vertex  white;  thorax  and  base  of  abdomen 
green,  the  rest  of  abdomen  ochreous. 

Etpanse  ofwing%. — Male,  20  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana. 

Resembles  T,  xmdilinea  Warren  but  smaller,  the  first  line  of  fore- 
wing  quite  different;  the  hind  tibiae  of  male  have  only  terminal  spurs, 
typicallj'  there  are  four. 

Type,— Qfii.  No.  9200,  U.S.N.M. 

TACHYPHYLE  SUBFULVATA,  new  species. 

Foreiciiig, — Pale  green  along  costa  and  hind  margin;  the  rest  of  the 
wing  a  confused  mixture  of  dark  greenish  gray  and  dull  rust-color;  a 
dull  blackish  cell  spot,  preceded  by  an  equally  obscure  curved  inner 
line;  outer  line  from  two-thirds  of  inner  margin,  slightly  curved,  run- 
ning parallel  to  hind  margin  but  not  reaching  costa;  costal  edge 
narrowly  white  throughout;  fringe  whitish  green. 

Hindoo ing. — Narrowly  green  along  hind  margin  only;  all  the  rest  of 
the  wing  invaded  by  the  rusty  gray  tint,  darkest  across  the  middle 
where  there  is  a  dark  cell  spot  followed  by  a  thick  straight  postmedian 
line;  costal  area  quite  pale;  fringe  almost  whitish. 

Under  side  of  forewing  fulvous  at  base,  pale  olive-green  beyond 
middle,  becoming  whitish  green  along  hind  margin;  costa  and  fringe 
whitish  green;  inner  margin  broadlj^  pale  violet-gray;  hind  wing  mainly 
fulvous,  all  the  margins  and  fringe  whitish  green;  an  olive-green  band 
before  hind  margin;  cell  spot  lunular,  dark  green. 

Face  and  antennae  white;  thorax  and  abdomen  green  and  fulvous. 

Expainse  of  icings, — 30  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  female,  March, 
1904. 

Nearest  to  T,  seretlncta  Warren,  from  Peru. 

Type,—C2Lt.  No.  9201,  U.S.N.M. 

Genus  ANISODES  Guen^e. 
ANISODBS  ABRUPTARIA,  new  species. 

Forewing. — Very  pale  ochreous,  dusted  with  fuscous-gray  atoms, 
which  are  densest  along  costa;  first  line  marked  only  by  dark  vein  dots 
and  dots  on  the  two  folds,  at  one-fifth,  projecting  outward  in  cell;  cell 
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spot  white,  tinged  with  reddish;  median  shade  thick,  blurred  gray, 
oblique  from  before  middle  of  inner  margin  to  vein  4  where  it  is 
angled  and  becomes  obsolete  above  vein  5,  preceded  and  followed  above 
4  by  reddish  scales;  outer  line  at  five-sixths,  marked  below  co8ta  by 
three  dark  dots  on  veins  and  at  inner  margin  by  a  narrow  gray  streak, 
followed  immediately  by  a  pale  submarginal  line  which  is  scarcely 
traceable;  a  large  darkgmy  triangular  blotch  on  hind  margin  between 
veins  4  and  6,  mixed  with  red  scales,  connected  with  median  shade  at 
the  angle;  marginal  strias  dark,  containing  small  spots  between  veins; 
fringe  concolorous. 

Hind  wing, — With  a  dark  spot  at  base;  a  gray  band  at  one-fourth, 
with  well  defined  darker  edges;  cell  spot  as  in  forewing;  outer  line 
marked  by  dark  dots  on  veins  above  vein  4  followed  throughout  by  a 
gray  shade  which  is  broad  at  inner  margin  and  is  connected  below 
middle  with  a  broad  fuscous-gmy  shade  reaching  from  anal  angle  to 
vein  5;  marginal  line  crenulate,  blackish. 

Under  side  pale  ochreous,  unspeckled,  except  along  costa  of  fore- 
wing;  median  shade  bent,  thick,  and  diffuse;  outer  line  marked  by  dark 
spots  on  veins  and  followed  by  a  reddish  thick  line  swollen  into  a 
blotch  beyond  cell;  a  dark  marginal  line;  in  the  hindwing  only  the 
outer  thick  line  is  marked. 

Head,  thorax,  and  abdomen  like  wings;  face  and  palpi  reddish  above, 
ochreous  below ;  vertex  and  antennal  shaft  whitish;  abdomen  with  some 
lateral  red  markings. 

Expanm  of  wings, — 35  mm. 

Locality, — St.  Jean,  Maroni  Riv^er,  French  Guiana;  Imale,  October, 
1904;  occurs  also  in  southeastern  Peru. 

Hind  margin  of  wings  strongl}^  crenulate,  with  a  larger  deeper  sinus 
beyond  cell.  In  appearance  it  bears  a  certain  resemblance  to  a  worn 
Hem tvophila  ahniptaria, 

Tyj>e.— Cat.  No.  9202,  U.S.N.M. 

ANISODES  AURANTIATA  variety  ATRIDISCATA,  new. 

Differs  from  the  type  form  of  aurantiata  Warren  only  in  the  cell 
spots:  these  are  large,  round,  black,  with  minute  pale  centers,  that  in 
the  hindwing  larger  than  that  in  the  forewing. 

Locality, — Carabaya,  southeastern  Peru;  1  male. 

I  have  seen  a  female  exactly  corresponding  with  this  male. 

Type,— C2ii,  No.  9203,  U.S.N.M. 

ANISODES  DELINEATA,  new  species. 

Forewing. — Ochreous,  covered  with  very  fine  gray  and  reddish 
stria*,  the  gray  ones  thicker  and  stronger  along  costa;  lines  fine  and 
black;  first  from  costa  close  to  base,  oblique  outward  and  forming  a 
beak  on  median  vein,  then  shortly  oblique  hindward,  abruptly  cutoff 
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on  submedian  fold;  median  line  oblique  from  costa  before  apex  to 
one-third  of  inner  margin,  toothed  outward  at  veins  6,  7;  outer  line 
from  the  same  point  on  costa,  sinuous  parallel  to  hind  margin,  below 
vein  4  marked  only  by  vein  dots;  a  black  concise  streak  from  base 
along  median  vein  and  above  vein  4  to  hind  margin,  meeting  there 
another  along  vein  5  passing  through  an  angled  mark  beyond  outer 
line;  subcostal  vein  narrowly  black  from  base  to  one-fourth;  cell  spot 
white  in  a  thick  red  ring;  marginal  spots  black;  fringe  concolorous. 

Ilindwmg. — With  a  bifurcate  black  line  near  base  and  a  black  outer 
line  bent  on  vein  5  from  costa  just  before  apex  to  three-fifths  of  inner 
margin;  a  black  line  along  vein  4;  the  rest  as  in  forewing,  but  the  white 
cell  spot  is  not  tinged  with  red;  in  both  wings  a  faint  pale  subinarginal 
line  is  visible. 

Under  side  pale  ochreous  with  rosy  striae,  which  are  more  numerous 
in  forewing,  where  the  outer  line  alone  is  marked;  marginal  line  tine 
in  both  wings. 

Head,  thorax,  and  abdomen  like  wings;  tips  of  shoulders  and  collar 
fineU^  black;  face  and  palpi  rosy  above,  pale  below,  legs  ochreous, 
forelegs  rosy  in  front. 

Expanse  ofyrings, — 37  mm. 

Locality, — St.  Laurent,  Maroni  River,  French  Guiana;  1  male, 
September,  1904. 

The  hind  legs  are  abnormal;  the  tibia  is  quite  short,  as  in  Brachycola 
Warren  from  India,  but  without  tufts  and  with  short  aborted  spurs; 
the  femur  is  twice  as  long  as  the  tibia  and  the  tarsus  twice  as  long  as 
the  femur.     Nearest  to  A,  hieroghjphica  Warren  but  quite  distinct. 

7y/?^.— Cat.  No.  9204,  U.S.N.M. 

ANISODES  FLAVICORNIS,  new  species. 

Closely  allied  to  A,  femujlnata^'dkVX^w^  from  Colombia  and  Huh- 
xnescens  Warren  from  Carabaya,  southeastern  Peru,  and  possibly  an 
extreme  form  of  this  last  species,  as  both  come  from  the  same  locality. 

Instead  of  the  small  white  dot  the  cell  marks  are  large  and  round, 
pure  white,  that  in  the  hindwing  twice  as  large  as  that  in  the  forewing; 
the  vertex  and  antennal  shaft  are  bright  yellow.  In  all  other  respects 
the  description  of  suha^jiescens  applies  to  the  present  species. 

Expanse  of  wings. — 40  mm. 

Locality. — Carabaya,  southeastern  Peru;  1  male. 

7y/?^.— Cat.  No.  9205,  U.S.N.M. 

ANISODES  FLAVIPUNCTA,  new  species. 

Fm^ewing. — Bone-color,  covered  with  fine  and  dense  brownish  gray 
striations,  thickest  along  costa  and  before  hind  margin;  lines  gray, 
marked  chiefly  by  dark  dots  on  veins;  first  from  one-fifth  of  costa  to 
one-fourth  of  inner  margin,  mitcurved  above  and  below  median  vein; 
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outer  line  obscurely  lunulate-deiitate,  from  four-fifths  of  costa  to  three- 
fourths  of  inner  margin,  more  or  less  parallel  to  hind  margin,  project 
ing  on  veins  4  and  6;  a  thick  olive-gray  dentate  median  shade  from 
three-fifths  of  costa  to  near  middle  of  inner  margin,  also  parallel  to 
margin;  cell  spot  linear,  dark;  blackish  dots  on  margin  between  veins; 
fringe,  bone-color. 

Ilindwing. — Similar,  but  the  cell  spot  oval,  deep  yellow,  ringed 
finely  with  dark. 

Under  side  pale  ochreous,  without  any  gray  striations;  forewing 
with  rosy  median  shade;  some  rosy  striae  before  it  from  base  and  a 
few  before  hind  margin;  outer  and  marginal  spots  rosy;  hind  wing 
without  rosy  striae  except  at  middle  of  costa. 

Head,  thorax,  and  abdomen  like  wings;  face  white,  reddish  brown 
at  top;  legs  ochreous;  forelegs  and  palpi  ros3'-tinged. 

Expanse  of  wmgs. — 36  mm. 

Locality, — Rockstone,  Essequibo,  British  Guiana;  I  female,  Septem- 
ber, 1904. 

Probably  near  A.  suherea  Dognin;  but  the  discal  spots  will  distin- 
guish it. 

Type.— C9^t.  No.  9206,  U.S.N.M. 

ANISODES  LEUCANIATA,  new  species. 

Forewing, — Ochreous,  covered  with  greenish  gray  speckling;  cell 
spot  oval,  white,  with  gra}'  edging;  outer  line  marked  only  by  dark 
vein  dots;  a  row  of  marginal  dark  dots  between  veins;  fringe  pale; 
the  base  of  wing  is  rubbed,  but  there  is  probably  a  series  of  basal  dots 
on  veins. 

Ilindwing, — With  white  cell  spot,  connected  by  a  black  spot  with 
vein  6. 

Under  side  pale  ochreous,  without  markings. 

Head,  thorax,  abdomen,  and  legs  all  concolorous;  palpi  above  and 
forelegs  in  front  slightly  rosy. 

ExpaTise  of  wings. — 35  mm. 

Locality. — Rockstone,  Essequibo,  British  Guiana;  1  male,  Septem- 
ber, 1904. 

The  resemblance  to  species  of  Leiicania  will  distinguish  this  insect  at 
once.  The  apex  of  forewing  is  pointed;  the  hind  wing  slightly  elbowed 
at  vein  4. 

Type.—G^t.  No.  9207,  U.S.N.M. 

ANISODES  POTRERIA^  new  species. 

Forewing. — Reddish  fawn-color,  covered  with  very  fine  and  obscure 
darker  striae;  the  inner  and  outer  lines  represented  by  minute  dark  dots 
on  veins;  the  first  curved  near  base,  the  outer  at  five-sixths;  marginal 
dots  between  veins  equally  minute,  with  black  points  at  the  vein  ends; 
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fringe  concolorous,  cell  spot  round  and  black,  with  a  fine  white  center; 
a  very  faint  median  shade  curved  round  this  above,  represented 
between  veins  1  and  2  by  a  distinct  reddish  cloud. 

Hindwhig, — Similar,  the  cell  spot  larger. 

Under  side  of  forewing  deep  dull  rosy,  grayer  along  costa,  of  hind- 
wing  ochreous  with  costa  only  rosy;  both  wings  with  large,  diffuse 
black  cell  spots. 

Head,  thorax,  and  abdomen  like  wings,  the  abdomen  bright  red  on 
dorsum;  face  red;  palpi  red,  paler  beneath. 

Erpanse  oficlngH, — 26  mm. 

Lticality, — ^Jalapa,  Mexico;  1  male. 

Type.—C9Li.  No.  9208,  U.S.N.M. 

ANISODES  STRICTICATA,  new  species. 

Forewhuj.-ijvvLyx^h.  fawn-color,  with*a  faint  reddish  tinge  in  parts, 
and  faintly  dusted  with  darker;  the  first  three  lines  all  marked  by 
blackish  dots  on  veins;  the  basal  line  marked  by  dots  on  the  folds  as 
well  as  on  the  veins  and  on  costa  and  inner  margin  also;  the  median 
and  outer  lines  by  minute  black  dots,  the  median  dots  being  preceded 
by  a  hardly  perceptible  reddish  shade;  submarginal  line  indicated  by 
series  of  black  spots  on  each  side,  but  placed  between  the  veins,  inter- 
rupted between  6  and  7  and  8  and  4,  those  beyond  cell  being  the  most 
conspicuous;  margi^ial  spots  large  and  black  between  the  veins,  small 
and  reddish  at  their  ends;  fringe  paler;  cell  spot  small,  white,  in  a 
red  ring. 

Hindwing. — The  same,  but  the  cell  spot  rather  larger,  formed  of 
black  and  red  scales,  with  a  minute  pale  point  at  center. 

Under  side  dull  rosy,  paler  in  hindwing;  costa  of  forewing  ochreous- 
gray  with  black  spots;  cell  spots,  outer  line,  the  inner  of  the  two  sub- 
marginal  series,  and  the  marginal  line  all  marked  darker  in  forewing; 
in  the  hindwing  only  the  outer  and  marginal  lines. 

Head,  thorax,  and  abdomen  like  wings;  the  dorsum  flushed  with  red 
and  with  black  marks  on  two  basal  segments;  face  pale  brown. 

Expaiwe  of  wings, — 27  mm. 

Locality, — Orizaba,  Mexico;  1  male. 

Resembles  A,  nigropmtulata  Warren  from  Brazil,  but  the  ground 
color  is  different.  Hind  margins  of  both  wings  crenulate,  slightly 
projecting  at  vein  4. 

Type,—C^t,  No.  9209,  U.S.N.M. 

ANISODES   SUBVIOLESCENS,  new  species. 

Forewing, — Pale  sandy  ochreous,  without  the  brown  or  yellow  tinge 
of  sphsata  Warren,  with  which  species  it  agrees  in  the  markings  in 
the  main;  the  whole  surface  is  finely  powdered  with  darker  atoms; 
costal  edge  not  brown,  as  in  HpUnata^  the  lines  finer,  not  thickened  into 
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shades,  except  the  median,  which  is  distinctly  lunulate-dentate  and 
decidedly  more  obliijue  than  in  spissata;  outer  Jine  lunulate-dentate, 
the  teeth  marked  by  brown  dots;  submarginal  shade  forming  dark 
blotches  beyond  cell  and  vein  2  before  hind  margin;  cell  spot  hardly- 
marked;  the  basal  line  curved  inward  toward  inner  margin;  dark  mar- 
ginal spots  between  veins  and  reddish  dots  at  their  ends;  fringe  pale 
ochreous. 

IRndnnng, — With  the  cell  spot  white  in  a  small  dark  ring;  the  mar- 
ginal blotches  faint. 

Under  side  yellowish  straw-color;  forewing  with  cell,  median  shade, 
outer  line,  and  three  large  submarginal  blotches  rosy,  accompanied  by 
rosy  strite;  the  dots  of  outer  and  marginal  lines  also  rosy;  hindwing 
with  submarginal  blotches  only  and  these  much  smaller. 

Head,  thorax,  and  abdomen  like  wings;  face  whitish,  reddish  brown 
above;  palpi  above  and  forelegs  in  front  rosy;  legs  and  abdoaien 
beneath  ochreous. 

Kxpanne  of  in  In  gn. — 80  mm. 

LocaUty. — St.  Laurent,  Maroni  Rivef,  French  Guiana;  1  male, 
December,  1904. 

Hind  tibite  of  male  with  one  median  spur  as  well  as  the  two  terminal. 

Tt/j)e.-Cat  No.  9210,  U.S.N.M. 

ANISODES  TERRENS,  new  species. 

J^orewi/n/.—T>\\\l  reddish  gray,  darker  gray  without  the  reddish  tin^ 
along  costa;  basal  and  submarginal  lines  marked  by  black  dots;  mar- 
ginal dots  large  and  black;  cell  spot  white,  with  black  edge;  fring'e 
concolorous. 

Illndwlinj, — Like  forewing,  but  the  cell  spot  is  a  large,  coal-black 
disk  with  a  minute  pale  center. 

Under  side  uniform- dull  rosy,  with  the  submarginal  series  of  dots 
visible. 

Head,  thomx,  and  abdomen  like  wings;  face  dull  brown-red;  paler 
below,  vertex  and  base  of  antennae  pale;  palpi  and  forelegs  dull  rosy. 

Krjxfnse  of  wing i<, — ^26  mm. 

LocaUty, — Jalapa,  Mexico;  1  female. 

Near  to  ^L  Hnhcanudrui  Warren,  from  Brazil,  and,  judging  from  the 
description,  also  to  aguzata  Dognin.  Described  from  a  male  from 
Ecuador. 

%>6^— Cat  No.  9211,  U.S.N.M. 

Genus  ASELLODES  Guen^e. 
ASELLODES  HEBETIOR,  new  species. 

Ver}^  near  <1.  v!trar!a  Schaus,  but  rather  smaller;  the  apex  of  fore- 
wing blunter*  the  hind  margin  straighter;  the  outer  edge  of  the  hya- 
line space  of  f ore wdng  nearer  to  hind  margin  and  almost  parallel  to 
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it;  the  submarginal  line  between  veins  6  and  3  straight,  not  formed 
of  hinules  between  the  veins,  and  narrower.  In  the  hindwing  the  dis- 
position of  the  hyaline  spa(*es  is  almost  identical  with  that  of  xntraria^ 
but  the  hind  margin  is  altogether  different;  for,  whereas  in  vitraria 
veins  6,  7,  8  end  in  acute  teeth,  the  ends  of  these  veins  in  hebetior  are 
bluntly  rounded,  the  lowest  lying  >)etween  veins  6  and  o  mther  than 
beyond  vein  5  itself,  and  the  margin  insinuate  before  the  anal  lobe 
instead  of  straight.  On  the  under  side  the  dark*  submarginal  band  of 
the  hindwing  is  straight,  not  waved. 

Expanse  ofvnngn, — 26  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  March, 
1904. 

ry/>^.— Cat.  No.  9212,  U.S.N. M. 

Genus  APHANOPHLEPS,  new  genus. 

FfrreiruKj. — ^Triangular;  costa  straight,  becoming  convex  before 
apex;  hind  margin  as  long  as  inner  margin,  more  oblique  below  middle 
than  above. 

HindwliKj, — In  female  with  hind  margin  well  rounded,  l>olh  angles 
distinct;  in  male  with  hind  margin  protuberant  in  middle  and  toward 
anal  angle,  which  is  rounded  off;  antennre  of  male  ciliated;  palpi 
incurved  before  face,  short;  hindlegs  in  the  type  species  with  a  long 
tuft  of  hairs  from  femero-tibial  joint  reaching  to  end  of  tarsus,  lx)th 
tibia  and  tarsus  thickened  with  scales,  without  spurs;  female  with  ter- 
minal spurs  only. 

Neuratiou, — Fore  wing,  cell  half  the  length  of  wing;  discocellular 
straight,  vertical;  fii*st  median  nervule  at  two-thirds,  second  at  five- 
sixths;  radials  normal;  7,  8,  9,  10  stalked  from  before  end,  11  free; 
no  areole;  hindwing;  costal  kinked  near  base  to  touch  subcostal  at  a  , 
point;  6,  7  stalked;  3,  4  coincident  in  both  sexes:  in  the  female  of  one 
species  broadly  forked  close  before  margin. 

Type. — Aphanopfdeps  I'ulpina^  new  species. 

In  the  type  species  the  outer  two-thirds  of  the  under  side  of  hind- 
wing in  the  male  is  roughly  clothed  with  curved  hairs  throughout, 
and  the  abdominal  margin  is  simple;  in  a  second  species  the  median 
vein  and  the  two  veinlets  also  are  clothed  with  fringes  of  short  hairs; 
the  abdominal  margin  is  swollen  and  the  surface  below  covered  with 
mealy  scales,  but  the  coincidence  of  the  two  upper  median  nervules  is 
sufficient,  at  least  for  the  present,  to  characterize  the  genus. 

APHANOPHLEPS  VINOSARIA,  new  species. 

Forewing. — Ochreous,  dusted  and  only  in  parts  tinged  with  vinous- 
purple  in  the  male;  in  the  female  wholly  suffused  with  it  except  along 
costa;  male,  costa,  cell  spot,  and  the  two  linos  purple;  first  line  at 
about  one-third,  diffuse,  vertical;  outer  line  from  two-thirds  of  costa, 
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thick,  lunulate-dentate,  outcurved  above,  indented  on  submediaii  fold; 
a  hind  marginal  cloud,  the  marginal  line  and  the  fringe  dark  purplish. 

Ilindwlnfj, — With  the  base,  an  antemedian  shade,  a  fine  postmedian 
line,  the  apex,  and  fringe  vinous;  cell  spot  vinous;  the  swollen  flap 
on  abdominal  margin  pale  ochreous. 

Under  side  brownish  ochreous  with  the  base  and  hind  margin 
diffusely  vinous;  cell  spot,  outer  line,  and  fringe  deeper  red;  hind- 
wing  with  only  the  cell  spot  and  fringe  vinous,  the  mealy  scales  in  the 
submedian  furrow  brownish;  the  fringe  of  hair  on  median  veins 
ochreous;  in  the  female  the  vinous  markings  are  dull  but  present  on 
both  wings. 

Head  and  dorsum  deep  purple;  shoulders  and  patagia  ochreous, 
paler  in  the  male;  abdomen  beneath  and  legs  ochreous. 

Krpanse  of  wings. — 16  mm. 

Locality, — Cayenne,  French  Guiana;  1  male,  1  female,  January  and 
February,  1904. 

Tyj)e.—C2Lt.  No.  9213,  U.S.N.M. 

APHANOPHLEPS  VULPINA,  new  species. 

Forexning, — Male  rufous-brown,  becoming  ochreous  with  rufous 
scaling  along  costal  margin;  a  dark  cell  spot,  and  dark  rufous  outer 
line  from  four-fifths  of  costa  outcurved  and  approaching  hind  margin 
below  middle;  inbent  and  angled  on  submedian  fold;  fringe  dark 
rufous  beyond  a  dark  rufous  marginal  line. 

IHndwing,—yi\}LO^\  rufous,  with  an  obscure  tine  outer  line,  bent 
on  vein  3. 

Under  side  brighter  rufous;  the  costa  of  fore  wing  only  dull  yellow- 
ish; the  cell  spot  and  outer  line  visible. 

Head  red;  shoulders  and  patagia  ochreous-brown  like  costa  of  fore- 
wings;  abdomen,  rufous;  legs,  ochreous;  the  tuft  of  hind  legs  deep 
rufous. 

Fr panne  of  irinjys, — 20  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  March, 
1904. 

Type.— Cat.  No.  9214,  U.S.N.M. 

The  female  may  be  described  as  follows: 

Foreicing. — Olive-ochreous,  suffused  throughout  with  dark  pur- 
plish; costal  margin,  inner  and  outer  line  purplish;  cell  spot,  marginal 
line,  and  basal  half  of  fringe  deep  purple;  first  line  nearly  vertical, 
obscure  at  one-third;  outer  from  three-fourths  of  costa  outcurved  and 
indented  on  submedian  fold;  the  tips  of  fringe  rufous. 

Hindiring. — The  same,  Init  with  no  inner  line. 

Underside  yellowish  straw-color  in  forewing,  suffused  with  reddish; 
both  wings  with  cell  spot,  outer  line,  and  fringes  reddish. 

Head  red;  thorax  and  abdomen  like  wings;  abdomen  below  and  legs 
ochreous. 
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Eximnse  of  wings. — 17  mm. 

Loaillty. — Geldersland,  Surinam  River,  Dutch  (Tiiiana;  1  female. 
In  the  hindwings  of  the  female  the  coincident  veins,  8,4,  are  widely 
forked  just  before  hind  margin. 

Genus  CREMODES   Guen^e. 
CREMODES    CONCOMITANS,  new  species. 

Forewing, —  Pale  stone-color,  dusted  with  gray;  the  costal  edge 
ochreous;  the  lines  fine,  gray,  pamllel  to  hind  margin;  first  at  one- 
fouilh^  second  from  two- thirds  of  costa  to  near  middle  of  inner  mar- 
gin, faintly  outcurved  from  costa  to  median  third  at  five-sixths, 
irregularly  crenulate,  bent  alK>ve  veins  6  and  2;  beyond  the  second 
line  is  a  faint  thick  gray  shade  parallel  to  it;  coll  spot  white  in  a  black 
ring;  marginal  line  fine,  interrupted  at  veins;  fringe  concolorous;  in 
the  male  with  a  pink  tinge. 

nindwing, — Without  inner  line;  fringe  with  slight  dots  beyond 
veins. 

Under  side  paler,  more  ochreous;  the  costai  of  forewing  pinkish; 
the  outer  line  only  plain. 

Palpi  externally  red-brown,  ochreous  l)eneath;  face  gray-brown; 
vertex,  thorax,  and  abdomen  like  wings;  tufts  of  hair  of  hind  tibiae 
of  male  pale  ochreous. 

Expanm  of  wings, — 34  mm. 

Locality, — Santiago,  Cuba;  1  male,  1  female,  June^nd  October,  1902. 

Jyjr?^.— Cat.  No.  9215,  U.S.N.M. 

CREMODES   CURTA,  new  species. 

Foreming, — Pale  grayish  ochreous  towards  base,  becoming  deei)er, 
more  mouse-color  in  outer  half,  with  a  faint  rufous  tinge;  the  lines 
gray,  indistinct;  first  slightly  outcurved  at  one-fourth;  median  from 
costa  just  beyond  middle  to  middle  of  inner  margin,  incurved  from  vein 
5  to  2,  followed  by  a  broader  parallel  shade;  outer  line  at  three-fourths, 
irregularly  projecting  between  2  and  4,  and  indented  beyond  celj; 
a  fine  dark  marginal  line;  fringe  rufous;  cell  spot  small,  blackish. 

Ilindtcing, — Without  basal  line. 

Under  side  paler,  the  inner  margin  of  forewing  whitish;  costji  of 
forewing  rufous,  only  the  outer  line  distinct  and  thickened;  the  hind 
margin  gray  without  any  rufous  tinge. 

Thorax  and  abdomen  like  wings;  face  and  vertex  darker;  palpi  white 
l)eneath,  externally  dark  brown. 

Expanse  of  wings, — 30  mm. 

Locality. — Santiago,  Cuba;  1  female,  October,  1902. 

Characterized  by  the  short,  blunt  wings,  and  the  red  fringe. 

Type.—QsX.  No.  9216,  U.S.N.M, 
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CREMODES  FUSCIFRONS,  new  species. 

Foreiviiu/, — Pale  stone-eolor,  with  very  fine  gray  dusting;  crossed 
by  three  faintl}'  darker  lines,  more  or  lest*  parallel  to  hinder  margin; 
the  inner  at  one-third,  before  the  small  black  cell  spot;  the  second 
from  three-fourths  of  costa  to  just  beyond  middle  of  inner  iViargin; 
the  third  at  fiv^e-sixths,  these  last  irregularly  dentate;  the  teeth  gray: 
a  fine  marginal  line  interrupted  at  the  veins;  fringe  gray  with  a  slight 
pink  tinge. 

Illndwlng. — Without  inner  line;  the  cell  spot  round  with  a  white 
center;  the  fringe  with  reddish  spots  in  it  beyond  the  veins. 

Under  side  paler  with  a  faint  pink  tinge  in  forewing;  the  costa  pink- 
ish, only  the  outemiost  line  visible;  inner  margin  and  hindwing 
throughout  ochreous  in  tint. 

Palpi  above  dark  brown,  pale  ochreous  beneath;  face  and  vertex 
brown;  thorax  and  abdomen  like  wings. 

Expanse  of  wings, — 38  mm. 

Locality. — Baracoa,  Cuba;  1  male,  October,  1902. 

Differs  from  C,  custaria  Guen^e  from  Santo  Domingo  in  not  having 
a  white  vertex. 

Type,-G^t.  No.  9217,  U.8.N.M. 

Genus   CRYPSITYLA   Warren. 
CRYPSITYLA  BORRIGARIA.  new  species. 

Differs  from  C.  turbaia  Walker  only  in  the  forewing  being  narrower 
and  with  more  pointed  apex,  and  in  the  absence  of  the  dull  yellow 
scales  beyond  each  of  the  dark  lines;  the  ground  color  is  dull  puiplish 
gray;  the  costal  area  of  forewing  dull  vinous. 

Local  It  ie^'^. — Orizaba,  Mexico;  1  male;  Jalapa,  Mexico,  3  females. 

Ty^v.— Cat.  No.  9218,  U.S.N.M. 

CRYPSITYLA  IGNIFERA,  new  species. 

Forev'hHj. — Deep  coppery  red,  with  costa  pale  olive- ochreous,  and 
the  lines  yellowish;  these  are  placed  much  as  in  the  allied  species,  but 
are  complete,  not  interrupted,  the  outer  and  submarginal  lines  being 
plainer  than  the  rest;  fringe  concolorous,  with  large  yellowish  spots  at 
the  base. 

IIm(hruuj,~T\i^  same,  with  the  outer  lines  onh\ 

Under  side  yellowish  ochreous,  tinged  with  rosy  in  costal  half  of 
forewing,  more  rosy  throughout  in  the  female. 

Head  red;  shoulders  and  patagia  like  costal  streak  of  forewing;  dor- 
sum ochreous  tinged  with  red,  especially  in  the  female. 

KvjMUise  of  v^uKjH. — 19  nmi. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  3  males,  1 
female,  March,  1904. 

Type.— C^t.  No.  9219,  U.S.N.M.  ^  j 
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CRYPSITYLA  SUBROSEA  Warren. 

This  species  was  described  from  2  males  from  Colombia:  a  female 
from  Sao  Paulo,  southeast  Brazil,  appears  to  be  inseparable;  but  the 
hind  tibia?  have  only  terminal  spurs,  as  in  Sterrha^  and  not  a  vestige 
of  the  single  median  spur,  chamcteristic  of  the  females  of  CrtjiyHttyla 
and  Culyptocotne,  I  have  met  with  more  than  one  instance  of  similar 
absence  of  the  single  median  spur  in  other  species  of  these  genera,  and 
attributed  it  in  each  case  to  accidental  breakage;  but  it  seems  probable 
that  such  cases  are  rather  due  to  a  further  extension  to  l)oth  middle 
spurs  of  the  already  existing  tendency  in  the  genera  to  atrophy  of  the 
one,  the  females  in  these  instances  suggesting  a  species  of  SU-rrha, 

CRYPSITYLA  SUBRUBELLA,  new  species. 

Forewlmj. — Deep  purplish  plum-color;  the  costa  broadlv  and  all  the 
lines  more  narrowly  and  neatly  than  in  paimaria  Guen^e,  olivc-ochre- 
ous,  without  any  vestige  of  dark  edging;   the  fringe  similarly  darker. 

Ilindwlmj. — Similar. 

Under  side  of  both  wings  uniform  deep  rosy;  the  tuft  of  hair  on 
costa  of  hind  wing  and  the  mealy  scales  l)etween  vein  1  and  the  median 
yellowish. 

Head  and  dorsum  deep  purple;  shoulders,  patagia,  thorax,  and  a  line 
along  middle  of  dorsum  olive-ochreous;  under  side  of  abdomen  and 
legs  ochreous;  forelegs  deep  rosy  in  front. 

KrjMnse  of  vlngs, — 19  mm. 

lAMxilltfex, — St.  Jean,  Maroni  River;  1  male,  eJuly,  1904;  Cayenne, 
French  Guiana,  3  males,  February,  1904,  and  December,  1903. 

Distinguished  by  the  deep  red  under  side  of  both  wings. 

r^^t.— Cat.  No:  9221,  U.S.N.M. 

CRYPSITYLA  TURBATA  Walker. 

This  species  appears  to  be  widely  spread  and  variable  to  some  extent, 
according  to  locality.  Of  three  examples  from  Orizaba,  1  male,  1 
female  have  the  brown  markings  simple;  the  other  female  has  the  pale 
edging,  while  2  males  from  (iuadalajara  both  show  the  yellow  mark- 
ings clearly.  Two  fen^les  from  Castro,  Parana,  and  1  female  from 
Sao  Paulo  vary  in  a  similar  way.  I  have  seen  a  female  from  Merida, 
Venezuela.  •  Walker's  type  was  from  Brazil. 

All  the  examples  seen  agree  in  having  the  median  shade  elbowed 
and  swollen  across  veins  2  and  3  and  t^e  pale  fringe  with  orange-red 
speckling  in  the  basal  half. 

One  female  from  Orizaba,  Mexico,  is  wholly  deep  purple  in  both 
wings,  with  the  lines  where  visible  deeper;  the  abdomen  like  the 
wings,  but  the  prothomx  and  base  of  costa  olive-ochreous.     The  under 
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side  of  forewings  is  proportionally  deeper  in  first  than  the  usual  fonii». 
For  this  I  propose  the  varietal  ninaa  purjyurata^  new  variety. 

Genus  DEINOPYGIA  Warren. 
DEINOPYGIA  CONIFER,  new  species. 

Foretcing, — Male,  pointed,  hind  margin  oblique;  bone-color,  tinged 
with  ochreous-gray;  costa  with  two  dark  spots  at  one-third  and  two- 
thirds,  but,  as  in  the  other  species,  the  lines  starting  from  them  are 
interrupted  above  middle;  the  first  is  curved  as  usual,  the  outer 
slightly  outcurved  below  costa,  runs  obliquely  inward,  marked  by  red- 
dish spots  on  veins  to  inner  margin  near  inner  line;  the  band  thus 
formed,  which  is  filled  in  with  reddish  scales  below,  is,  therefore, 
much  narrower  than  in  triangulata;  submarginal  line  pale,  unspeckled; 
cell  spot  large  and  dark;  fringe  concolorous,  with  dark  dots  at  base. 

Hindvnng. — With  hind  margin  rounded,  with  slight  indentation 
beyond  submedian  fold,  the  red-brown  band  forming  a  large  cone- 
shaped  mark  on  inner  margin  reaching  vein  6;  some  red-brown  scales 
on  margin  at  the  indentation  on  submedian  fold;  submarginal  line  pale. 

Under  side  ochreous,  with  coarse  red-brown  scales  and  in  forewing 
tinged  with  olive-gray;  the  spots  and  outer  lines  red-brown. 

Face,  palpi,  and  front  of  forelegs  dark  brown;  vertex,  thorax,  and 
abdomen  ochreous;  middle  segments  of  abdomen  red-brown;  anal  seg- 
ment not  extraordinarily  long,  but  the  anal  tufts  largely  developed. 

I  believe  the  following  female  to  belong  to  the  males  above  described; 
but  more  specimens  are  needed  for  corroboration. 

7^>/*^^///(/.-  Female,  wholly  suffused  with  olive-gray,  all  the  mark- 
ings more  or  less  hidden,  except  the  two  dark  costal  spots  and  the  cell 
spot. 

Ilhidwmg, — With  the  black  band  narrow  on  iiiner  margin  and 
broadening  toward  cell;  the  whole  wing  with  blackish  atoms;  hind 
margin  protuberant  in  middle,  insinuate  before  anal  angle,  which  is 
well  marked. 

Under  side  with  the  cell  spots  large  and  black;  the  band  of  hind- 
wings  black  and  also  an  outer  line  on  forewings. 

Thorax  and  abdomen  ochreous,  the  latter  not  blotched  withi  black  at 
middle. 

ExjMiyise  oftoings. — 16  mm. 

IjjcaUtij, — Cayenne,  French  Guiana;  3  males,  1  female,  January 
and  February,  1904:. 

Type,—C^t  No.  9223,  U.S.N.M. 

DEINOPYGIA  FALCIPENNIS,  new  species. 

Distinguished  from  D.  caudata  and  all  other  species  of  the  genus 
by  the  narrow  elongate  forewings  with  falcate  apex,  and  the  deeply 
incised  hind  margin  of  hindwings. 
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Forewing. — Ochreous,  dusted  with  blackish;  a  blackish  curved  basal 
line  projecting  on  median  vein;  a  dark  oblique  fascia  from  inner  mar- 
gin beyond  middle  parallel  to  hind  margin,  but  apparently  not  extend- 
ing above  middle  of  wing,  though  marked  by  a  spot  on  costa.  The 
unique  specimen  is  so  much  rubbed  toward  apex  of  forewing  that 
further  description  is  impossible. 

Ilindwing. — With  a  blackish  band  across  middle,  preceded  and  fol- 
lowed by  some  brown  dusting;  below  vein  5  a  deep  incision  runs 
inward  for  one -third,  vein  4  ending  at  its  extremity,  the  lower  part 
of  wing  forming  a  long  spatulate  lobe. 

Under  side  pale  brownish  ochreous,  with  the  fringes  of  hairs  in 
both  wings  of  the  same  color;  the  black  markings  of  upper  side 
repeated. 

Thorax  and  abdomen  ochreous,  the  dorsum  with  blackish  scaling; 
vertex  white;  face  and  palpi  black;  tips  of  the  preanal  tufts  black. 

Ejrpajise  of  wings, — 17  mm. 

Locality. — Orizaba,  Mexico;  1  male. 

This  species  possesses  a  very  long  expansive  pencil  of  hairs  rising 
from  the  base  of  costa  of  hindwings. 

r^/?^.— Cat.* No.  9224,  U.S.N.M. 

DEINOPYGIA  HORRIPICA,  new  species. 

Forewmg. — Dull  brownish  ochreous,  roughly  dark  speckled,  with 
obscure  traces  of  dark  lines,  inner,  median,  and  outer,  the  last  plainer 
than  the  others;  marginal  dashes  dark  between  the  veins;  fringe  rather 
darker;  a  blackish  cell  spot. 

Ilindwing. — Pale  toward  base;  the  marginal  areas  clothed  with  a 
mass  of  scrubby  brown  and  ochreous  hairs. 

Under  side  dull  brownish  ochreous,  both  wings  covered  with  downy 
hairs;  cell  spot  and  outer  line  of  forewing  dark,  and  a  tuft  of  dark 
hairs  at  middle  of  inner  margin;  hindwing  marked  with  blackish  along 
hind  margin. 

Head  and  shoulders  pale  brown;  face,  thorax,  and  dorsum  dark 
brown. 

Ktpanse  ofvnngs. — 16  mm. 

Locality. — Cayenne,  French  Guiana;  1  male,  February,  1904. 

The  anal  lobe  of  hindwing  is  more  produced  than  in  D.  caudata 
Warren. 

Type.—G^t.  No.  9225,  U.S.N.M. 

DEINOPYGIA  PERCURRENS,  new  species. 

Forewing. — Ochreous  in  basal  half;  flesh-colored  in  marginal;  the 
two  shades  separated  by  a  brown  bar,  gradually  narrowing  from  inner 
margin  at  middle  to  costa  be3^ond  middle,  with  darker  edges  and  fol- 
lowed by  a  pale  line;  the  basal  ochreous  ar^a  is  somewhat  olive  tinged 
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and  dusted  with  dark  scales,  with  traces  of  a  dark  costal  spot  at  one- 
fourth;  in  the  marginal  area  at  anal  angle  is  a  slight  brownish  cloud; 
fringe  ochreous,  with  large  blackish  dots  at  base  be3^ond  the  veins. 

Iliiulwing. — Similar,  but  the  brown  band  is  broadest  below  costa, 
where  it  is  angled  outwardly  and  narrows  to  inner  margin;  the  apex 
with  a  large  dark  cloud;  fringe  as  in  forewing. 

Under  side  of  forewing  dull  bronzy  reddish,  of  hindwing  more 
fuscous. 

Vertex,  thorax,  and  abdomen  ochreous;  face  and  palpi  red. 

Expanse  of  wings. — 15  mm. 

Locality. — St.  eJean,  Maroni  River,  French  Guiana;  1  female,  April, 
1904. 

Probably,  but  by  no  means  certainly,  a  Deinopygia. 

Type.^eit.  No.  9226,  U.S.N.M. 

DEINOPYGIA  TRIANGULATA,  new  species. 

Foreicing. — Male,  pale  buff,  slightly  gray  speckled;  two  dark  red 
costal  spots  at  one-third  and  two-thirds;  from  the  first  a  curved  inner 
line  runs,  interrupted  above  median  vein;  from  the  second  an  irregular 
outer  line,  partially  lunulate-dentate  and  projecting  squarely  between 
veins  3  and  4;  the  space  between  them  filled  up  with  red-brown  as  far 
as  vein  6,  often  partially  interrupted  along  inner  edge,  the  small  cell 
spot  lying  on  the  outer  edge;  this  line  is  paler  edged;  submarginal 
line  pale,  unspeckled;  marginal  dots  deep  red;  fringe  concolorous. 

Hindwi7ig. — Without  speckling;  a  red-brown  band  from  vein  6  to 
inner  margin,  wider  below  the  red-brown  cell  spot  beyond  its  outer 
edge;  marginal  dots  large;  fringe  concolorous,  but  darker  at  anal 
angle. 

Under  side  ochreous;  in  the  forewing  flushed  with  reddish;  cell 
spots  and  outer  lines  black-red;  the  hair  tufts  somewhat  yellower. 

Vertex,  thorax,  and  abdomen  ochreous  speckled  with  red-brown; 
collar,  face,  and  palpi  dark  red-brown;  lateral  preanal  tufts  reddish 
at  base. 

Female  hardly  distinguishable  from  that  of  D.  caudata  Warren; 
the  bands  on  both  wings  appear  to  be  broader  and  more  developed. 

Expanse  ofmings. — 17  mm. 

The  male  differs  from  typical  Deinopygia  in  having  the  forewing 
broader,  the  hind  margin  of  the  same  length  as  inner  margin,  straight 
and  vertical;  the  hindwing  is  not  indented  except  at  submedian  fold, 
forming  only  a  short  anal  lobe. 

Locality. — Cayenne,  French  Guiana;  3  males,  3  females,  January 
and  February,  1904. 

Type.— Cat.  No.  9227,  U.S.N.M. 
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Genus  DICHROMATOPODIA  Warren. 
DICHROMATOPODIA  CERVINA,  new  species. 

J^t/retrhfg, — Reddish  fawn-color,  dusted  in  places  with  fine  black 
sc*ales,  especially  in  the  marginal  area;  lines  fine,  pale  ochreous,  the 
first  edged  outwardly,  the  outer  inwardly,  with  an  olive-gray  line; 
first  from  one-fourth  of  costa  to  one-third  of  inner  margin;  angled  on 
subcostal  vein,  then  inwardly  oblique;  outer  from  three-fourths  of 
costa,  below  which  it  is  curved,  to  two-thirds  of  inner  margin;  cell 
spot  linear,  white;  marginal  line  finely  dark,  interrupted  at  veins; 
fringe  concolorous,  with  pale  basal  line. 

Ill  fid  whiff, — With  outer  line  only,  slightly  curved  toward  costa. 

Under  side  pale  pinkish  ochreous,  more  pink  in  forewing;  outer 
line  only  marked;  fringe  red,  as  above;  cell  spot  of  forewing  only 
visible. 

Head  and  thorax  like  wings;  abdomen  paler,  like  the  under  side  and 
legs. 

Expanse  of  wings, — 25  mm. 

Locality. — Aroa,  Venezuela;  1  male. 

7V/?^.— Cat.  No.  9228,  U.S.N.M. 

DICHROMATOPODIA  PURPUREA,  new  species. 

FoTeimng,—\)2ix\i  grayish  purple;  the  costal  edge  with  some  red 
scales  on  an  olive-yellow  ground;  lines  fine,  olive-yellow,  broadening 
at  costa;  first  from  one-fourth  of  costa  to  one-third  of  inner  margin, 
angled  on  subcostal  vein;  outer  from  two-thirds  of  costa  to  two-thirds 
of  inner  margin,  bluntly  bent  at  vein  6;  fringe  pale;  an  oblique  linear 
mark  of  white  scales  on  discocellular. 

nindining, — With  outer  line  only,  nearly  straight;  cell  spot  as  in 
forewing. 

Underside  dull  liver-color,  with  the  outer  line  darker;  costa  of  fore- 
wing paler. 

Head,  thorax,  and  abdomen  purple;  abdomen  beneath  and  legs 
ochreous;  forelegs  purple  in  front;  antenna?  ochreous. 

Expanse  of  irings, — 26  mm. 

Locality, — St.  Jean,  Maroni  River,  French  (iuiana;  1  male;  July, 
1904. 

Nearest  to  D.  munata  Druce,  described  as  an  Anisodea, 

Type.— Ceit  No.  9229,  U.S.N.M. 

DICHROMATOPODIA  RUFIMEDIA,  new  species. 

Foreimny. — Dull  red-brown,  with  black  dusting  in  basal  and  mar- 
ginal areas,  paler  dusted  with  brick-red  in  the  median;  lines  finely 
pale;  first  from  one-fourth  of  costa,  angled  on  subcostal  vein,  then 
vertical  to  one-third  of  inner  margin,  edged  outwardly  with  a  brick- 
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red  line;  outer  line  from  three-fourths  of  costa,  curved  parallel  to 
hind  margin,  to  two-thirds  of  inner  margin,  inwardly  edged  with 
brick-red;  cell  spot  oval,  black,  with  a  slight  gray  center;  marginal 
line  thick,  interrupted  by  pale  dots  at  the  veins;  fringe  concolorous. 

Ilindwing, — Like  forewing,  but  the  whole  basal  two-thirds  brick- 
red;  outer  line  curved;  cell  spot  smaller. 

Under  side  deep  dull  rosy,  paler  in  hindwing;  outer  lines  indicated; 
cell  spots  blackish;  inner  margin  of  forewing  whitish. 

Head,  thorax,  and  abdomen  dull  red-brown,  under  side  and  legs 
oehreous. 

Expa7iHe  of  wings, — 24  mm. 

Locality. — Cayenne,  French  Guiana;  1  male,  June,  1904. 

Type,— C2ii.  No.  9230,  U.S.N.M. 

Genus  DYSEPHYRA  AA/^arren. 
DYSEPHYRA  ALBIDISCATA,  new  species. 

Fareiclny, — Brownish  testaceous,  powdered  with  fine  dark  atoms; 
the  lines  gray,  thick  and  diffuse;  first  at  one-third,  waved  and  vertical 
below  cell;  outer  and  submarginal  dentate-lunulate,  parallel  to  each 
other,  incurved  below  middle  and  insinuate  beyond  cell  and  on  sub- 
median  fold;  cell  spot  white,  in  a  brown  ring;  fringe  concolorous. 

Ilindwing. — Without  inner  line;  the  cell  spot  rather  longer. 

Under  side  paler,  rufous  yellow,  more  yellow  toward  base;  the  lines 
and  cell  spots  faint. 

Thorax  and  abdomen  like  wings;  face  and  vertex  reddish  brown; 
palpi  beneath  whitish. 

Kepanse  of  wings. — 40  mm. 

Locality. — Cayenne,  French  Guiana;  3  males,  December,  1903,  Feb- 
ruary, 1904. 

Type.— Cvit.  No.  9231,  U.S.N.M. 

DYSEPHYRA  ALBIDISCATA  variety  NIGRIDISCATA.  new. 

The  abermtion  nigrldlscata  has  the  cell  marks  filled  up  with  gray 
and  the  brown  ring  thicker;  the  coloration  slightly  darker  and 
browner. 

Localities. — Cayenne,  French  (juiana,  1  male,  January,  19W;  St. 
Jean,  Maroni  River,  French  Guiana,  2  males,  July,  1904;  in  these  two 
examples  the  cell  marks  are  larger. 

Type.— Cvii.  No.  9830,  U.S.N.M. 

Genus  EMMILTIS   Hubner. 
EMMILTIS   BLANDULA,  new  species. 

Forewing. — Chalk-white,  with  a  few  coarse  black  scales  near  base 
onl}^;  inner,  outer,  and  marginal  lines  marked  by  black  spots,  the  two 
former  on  the  veins,  the  latter  between  them;  median  and  submarginal 
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lines  faint,  ochreous-gray;  ceil  spot  black,  distinct;  tooth  on  vein  (>  of 
oater  line  acute  and  prominent;  fringe  white,  with  gray  dots  at  middle 
beyond  veins. 

Rindvjing. — Without  first  line. 

Under  side  white;  in  forewing  toward  costa  dull  ochreous-gray. 

Face  and  palpi  brown -black;  vertex  and  thorax  white;  abdomen 
broken. 

Expanse  of  wings, — 14  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  March, 
1904. 

ry/>^.— Cat.  No.  9232,  U.S.N.M. 

EMMILTIS   OMISSA,  new  species. 

Foreiomg, — Bone-color  with  a  grayish  tinge  and  dusted  with  darker, 
especially  at  base  and  along  costa;  lines  pale  brownish  ochreous,  all 
oblique,  parallel  to  the  oblique  hind  margin;  the  basal  angled  in  cell, 
the  median  and  outer  on  vein  6;  the  median  thick  and  obscurely 
dentate  from  two-thirds  of  costa  to  before  middle  of  inner  margin,  the 
outer  fine  and  near  hind  margin;  the  submarginal  lines  very  fine;  cell 
spot  black,  large;  marginal  dots  black,  small;  fringe  concolorous. 

Hindnnng, — Without  inner  line;  cell  spot  large,  just  beyond  median 
shade. 

Under  side  of  hindwing  and  inner  margin  of  forewing  whitish;  rest 
of  forewing  gray  tinged,  darker  in  basal  two-thirds;  outer  line  marked 
in  forewing;  cell  spots  in  both. 

Face,  collar,  and  palpi  black-brown;  vertex  white;  thorax  and  abdo- 
men like  wings;  segmental  rings  paler. 

ExpaTise  of  wings, — 30  mm. 

Locality. — Bolivia;  1  male. 

Typc—Qsit.  No.  9233,  U.S.N.M. 

EMMILTIS   TRICINCTA,  new  species. 

Foreicing, — Chalk-white,  with  scattered  oblique  gray  scales;  the 
lines  olive-gray,  all  in  the  main  parallel  to  hind  margin;  the  first  very 
fine  from  one-fifth  of  costa  to  one-fourth  of  inner  margin,  outcurved 
in  cell,  then  oblique  inward;  median  shade  beyond  middle,  thick, 
dentate,  the  outward  teeth  lightly  black  marked  on  veins;  outer  line 
sharply  dentate,  the  outward  teeth  black  on  veins,  followed  immedi- 
ately by  the  inner  of  the  two  submarginal  lines;  both  of  these  lines 
show  the  tooth  on  vein  6  acute  and  projecting;  outer  submarginal  line 
close  to  margin,  indefinite;  a  marginal  line  of  black  crescents;  fringe 
white,  with  a  middle  line  of  black  atoms;  no  cell  spot  visible. 

Hindwing, — Without  first  line;  a  small  cell  spot  outside  a  curve  in 
the  median  line,  the  three  outer  lines  equidistant. 

Under  side  white,  with  a  gray  tinge  in  forewing. 
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Thorax  and  abdomen  white,  like  wings;  face,  vertex  and  palpi,  and 
forelegs  in  front  dark  brown. 
Krpan^e  of  wings.— ^"2  mm. 
Locality. — Castro,  Parana,  Brazil;  1  female. 
Very  close  to  E.  xinicoTmuita  Warren,  also  from  Brazil. 
Type.—Qat.  No.  9234,  U.S.N.M. 

Genus  EUMACRODES  Warren. 
EUMACRODES  EXCILINEA,  new  species. 

Foreunng. — Pale  gray,  speckled  with  darker;  lines  very  fine;  first 
from  one-fifth  of  costa  to  one-fourth  of  inner  margin,  marked  by  a 
dark  spot  on  costa  and  submedian  vein;  median  line  from  three-fifths 
of  costa,  oblique  outwards  to  vein  6,  then  straight  and  oblique  inward, 
marked  black  on  costa  and  subcostal  vein,  gray  l>elow;  an  intermediate 
fine  line  is  visible  between  these  two,  nearer  the  inner  line;  outer  line 
marked  by  black  vein  dots,  from  four-fifths  of  costa  to  three-fourths 
of  inner  margin;  marginal  area  darker  gi-ay,  with  distinct  pale  wavy 
submarginal  line;  marginal  line  black,  interrupted  by  the  veins;  cell 
spot  small,  black;  fringe  gra}^  checkered  with  darker. 

Ilindwing. — With  the  lines  very  ill-defined;  marginal  area  darker; 
cell  spot  small. 

Under  side  dark  gray;  the  lines  indicated. 

Head,  thorax,  and  abdomen  like  wings  above;  face  dark  brown. 

ExpauHe  of  wings. — 16  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  July, 
1904. 

Smaller  and  darker  than  E.  gracilis  Warren,  the  lines  differently 
placed. 

Type.— Cat.  No.  9235,  U.S.N.M. 

Genus  H-^MALEA  HUbner. 
H^MALEA  COMMINUTA,  new  species. 

Foreimiig. — Pearly  cream-color,  sprinkled  with  fine  black  atoms; 
costa  purplish  black;  lines  dark  ferruginous;  first  obscure,  at  one- 
fourth,  incurved  below  median;  median  at  three-fifths,  gently  curved 
outward  above  and  below  median,  and  incurved  on  submedian  fold; 
cell  spot  annular,  ferruginous,  with  a  blackish  dot  in  middle,  touching 
median  line  at  4;  outer  line  from  quite  three-fourths  of  costa,  nearly 
straight  but  with  slight  thickenings  at  the  veins  toward  hind  margin 
at  vein  1,  before  which  it  is  bent  inward  at  right  angles  and  again  on 
submedian  fold  to  inner  margin,  followed  closely  by  an  interrupted 
line  of  brown  lunules  with  blackish  tips,  an  irregular  one  above  vein 
6,  a  complete  one  below  4,  and  a  double  one  on  submedian  fold  being 
conspicuous;  an  iron-gray  marginal  shade  from  vein  7  to  anal  angle; 
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a  marginal  series  of  black-brown  dashes,  those  below  eosta  confluent; 
fringe  rufous,  with  purplish  base. 

Hindiotng, — With  simple  black  cell  spot  preceded  by  a  ferruginous 
autemedian  line,  outer  line  more  sinuous  than  the  forewing;  the  iron- 
gray  marginal  shade  most  distinct  at  apex,  and  the  brown  lunules 
toward  anal  angle. 

Under  side  pearly  white,  the  forewing,  except  along  inner  margin, 
suifused  with  pui-plish  gray,  deepening  along  costa  and  hind  margin; 
cell  spot  and  outer  line  thick  and  dark;  fringe  rufous;  hindwing  with 
a  dark  purplish  cloud  only  along  apex,  narrowing  to  anal  angle;*  cell 
spot  and  outer  line  faintly  marked;  fringe  rufous  with  pale  base. 

Face,  palpi  externally,  and  shoulders  blackish  purple;  collar  dark 
brown;  vertex  and  base  of  antennae  white;  thorax  and  abdomen  pearl- 
gray,  the  latter  with  dark  segmental  marks;  fore  and  middle  legs 
externally  purplish  fuscous. 

Expanse  ofvnngs, — 22  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  March, 
1904. 

Type.—C9X.  No.  9236,  U.S.N.M. 

H^MALEA  PRAGMENTARIA,  new  species. 

Fc/reicing, — Pearl-gra}^  speckled  with  dark  ferruginous;  costa  black- 
ish gray;  the  lines  dark  ferruginous,  much  as  in  ftrvens  Butler;  the 
basal  line  is  incurved  below  median  vein;  median  line  bisinuate,  the 
upper  sinus  touching  the  ferruginous  cell  spot;  outer  line  less  flexuous, 
only  slightly  bent  above  vein  6  and  bluntly  right-angled  between  2 
and  3;  submarginal  shade  broken  up  into  ferruginous  lunular  |)atches 
with  slightly  paler  edging;  marginal  line  thick,  blackish;  fringe  gray 
and  ferruginous. 

Ilindwwg. — Without  inner  line;  a  slight  dark  marginal  shade 
beyond  submarginal  line  from  apex  to  middle;  this  is  also  present,  but 
less  conspicuous,  in  the  forewing. 

Under  side  dull  whitish,  in  forewing  with  a  slight  gray  flush;  costa, 
cell  spot,  outer  and  marginal  lines  fuscous;  hindwing  >vith  only  mar- 
ginal line  and  shade. 

Head  and  antennae  purplish;  vertex  and  basal  joint  of  antennte  white; 
collar  and  shoulders  more  reddish  purple;  thomx,  patagia,  and  abdo- 
men pearl-gray ;  segments  of  dorsum  marked  with  gray  and  ferruginous. 

Expanse  of  wings, — 26  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  July, 
1904. 

Very  near  fervens  Butler;  distinguished  by  the  breaking  up  of  the 
submarginal  band. 

Type.— C^t  No.  9237,  U.S.N.M. 
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HiEMALEA  VENIPUNCTATA,  new  species. 

Forewing. — Pearl-gray,  dusted  with  gray  atoms;  the  costa  purplish 
black;  the  lines  dark  gray,  indistinct;  first  from  one-fourth  of  costa  to 
one-third  of  inner  margin,  curved,  inbent  on  submedian  fold,  marked  by 
dark  dots  on  veins  and  on  the  folds;  median  just  beyond  middle,  vertical 
and  waved,  well  beyond  the  purplish  cell  spot;  outer  line  from  three- 
fourths  of  costa  to  close  before  anal  angle,  projecting  on  veins  6  and 
below  4,  insinuate  beyond  cell  and  on  submedian  fold,  and  marked  by 
dark  vein  spots;  submarginal  line  represented  by  dark  wedge-shaped 
marks  between  veins,  distinct  only  below  costa  and  at  anal  angle;  a 
dark  gray  marginal  shade,  projecting  beyond  cell;  a  marginal  row  of 
purplish  black  lunules;  fringe  rufous-gray,  darker  at  base. 

Ilindwing. — Without  first  line;  the  submarginal  line  hardly  marked, 
and  the  gray  cloud  apical  only. 

Under  side  pale  pearly  ochreous,  tinged  slightly  with  purplish  in 
fore  wing,  where  the  costa  and  hind  margin  are  purplish  gray;  cell 
spot  and  outer  line  marked;  hindwing  with  a  slight  apical  shade. 

Face  and  shoulders  purple-black;  vertex  and  base  of  antennas 
white;  thorax  and  abdomen  white  speckled  with  black;  forelegs  in 
front  purplish. 

E^anse  of  wings, — 22  mm. 

Locality. — Rockstone,  Essequibo,  British  Guiana;  1  male,  Septem- 
ber, 1904. 

Type.— C9it.  No.  9238,  U.S.N.M. 

Genus  HEMIPTERODES,  new  genus. 

ForewtTig. — Elongate;  costa  straight,  convex  before  apex;  hind 
margin  straight,  oblique,  curved  only  before  anal  angle. 

Z^^W^om^.— Squarely  bent  at  apex;  hind  margin  and  inner  margin 
quite  straight,  meeting  at  an  acute  angle,  the  wing  appearing  aborted; 
submedian  fold  below  with  a  ridge  of  hairs,  thickened  toward  anal 
angle,  which  is  slightly  contorted.  Antennae  of  female  with  long  cilia- 
tions;  palpi  thick,  well  developed;  third  segment  short;  fore  and  mid- 
dle legs  strongly  developed;  hind  legs  aborted. 

Neuration. — Veins  6,  7  of  hind  wings  stalked;  3,  4  also  stalked;  cells 
of  both  wings  broad;  in  forewing  veins  2,  3,  4  rise  near  together,  vein 
5  from  above  middle  of  discocellular;  7,  8,  9,  stalked;  10  ansatomoses 
with  11  and  again  with  8,  9. 

Type. — Hemipt^rodes  suhnigrata^  new  species. 

The  genus  is  related  to  Lipomelia. 

HEMIPTERODES  SUBNIGRATA,  new  species. 

Forewiiig. — Bone-color,  suflfused  with  pinkish  gray,  and  thickly 
dusted  with  dark  atoms;  an  inner  dark  line  from  one- fourth  of  costa 
to  one-fifth  of  inner  margin,  straight;  an  oblique  purplish  line  straight 
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from  middle  of  costa  to  one-third  of  inner  margin,  the  spa(*e  between 
these  two  lines  is  speckled  except  along  costa;  a  small  patch  of  ground- 
color appears  also  on  inner  margin  beyond  second  line;  cell  spot  linear, 
white,  touching  second  line;  submarginal  line  near  margin,  purplish, 
finely  crenulate;  a  fine  dark  marginal  line;  fringe  yellow,  with  pink- 
ish gray  checkering  beyond  veins. 

Hindwmg. — With  inner  half  bone-color  speckled  with  dark;  outer 
half  gray,  becoming  paler  again  along  margin;  cell  spot  white,  touch- 
ing a  fine  faint  line,  submarginal  line  shown  only  by  dots  on  veins; 
marginal  line  and  fringe  as  in  forewing. 

Under  side  sti'aw-color;  both  wings  with  broad  black  and  marginal 
border,  which  in  forewing  extends  to  middle;  costa  of  forewing  and 
marginal  area  reddish. 

Vertex,  thorax,  and  abdomen  ochreous  and  gray;  face,  palpi,  and 
forelegs  red-brown;  abdomen  beneath  and  legs  straw-colored. 

Expanse  of  wings, — 25  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  October,  1904; 
1  male. 

Type.-^2it.  No.  9239,  U.S.N.M. 

Genus  HETEREPHYRA  Warren. 
HETEREPHYRA  AURATA,  new  species.  . 

Forewing, — Pale  yellow;  the  lines  brownish  gray;  zigzag  and  irreg- 
ular; first  oblique  outward  from  one-fifth  of  costa  to  one-third  of  inner 
margin,  projecting  above  median;  median  line  from  three-fourths  of 
costa,  irregularly  oblique  and  angled  inward,  to  two-thirds  of  inner 
margin,  it«  lower  third,  from  near  rise  of  vein  2,  straight  and  parallel 
to  inner  line;  from  base  to  this  line  a  gray  costal  cloud  obscures  the 
markings  above  the  median  vein;  outer  line  irregularly  zigzag,  from 
five-sixths  of  costa  to  five-sixths  of  inner  margin,  sharply  angled  on 
vein  6;  submarginal  line  thick,  concave  from  below  apex  to  hind  mar- 
gin at  vein  4,  then  strongly  lunulate-dentate  to  anal  angle,  nearly 
touching  outer  line;  veins  and  marginal  line  gray;  fringe  yellow;  cell 
spot  narrow,  white. 

Hindwing, — Like  forewing,  but  without  the  costal  cloud  and  basal 
line;  the  three  outer  lines  all  irregularly  zigzag;  veins  and  marginal 
line  brown. 

Under  side  pale  jellow,  with  all  the  markings  indistinct  and  blurred. 

Head,  collar,  and  prothorax  olive-gray  like  the  costal  cloud  of  fore- 
wing; rest  of  thorax  and  abdomen  yellow,  sprinkled  with  gray. 

Expanse  of  wings,  — 25  mm . 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  March, 
1904. 

Tjrp^.— Cat.  No,  9240,  U.S.N.M. 
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HETEREPHYRA  FULVESCENS,  new  species. 

Fm'inclnij, — (t round  color  yellow,  covered  with  orange-red  scales; 
costa  blackish  in  basal  half;  the  three  median  nervules  gmy;  lines 
brown-red;  first  from  one-fourth  of  costa  to  one-third  of  inner  margin, 
elbowed  on  median  vein;  outer  line,  acutely  dentate-lunulate;  from 
three-fourths  of  costa  to  five-sixths  of  inner  margin,  the  angles  on 
veins  6  and  4  prominent;  median  line  just  beyond  middle,  oblique  to 
6,  then  vertical  to  4;  thence  concave  to  inner  margin;  cell  mark  linear; 
along  the  discocellular;  submarginal  line  thick,  concave  from  seven- 
eighths  of  costa  to  hind  margin  at  vein  4,  reappearing  as  a  blotch  at 
anal  angle;  marginal  line  dark  brown,  interrupted  by  a  yellow  spot  on 
the  veins;  fringe  brownish  fulvous;  the  space  before  median  line 
below  median  vein  is  often  darker. 

Ilindwlng, — With  all  the  veins  gray  and  a  gray  shade  before  middle 
line,  containing  a  single  black  cell  spot. 

Under  side  dull  deep  reddish,  with  the  outer  lines  marked  darker. 

Head,  thorax,  and  abdomen  like  wings,  the  abdomen  grayer;  face 
dark  brown. 

Expanse  of  toings. — 22-24  mm. 

Locality, — Cayenne,  French  Guiana;  3  females,  January  and  Feb- 
ruary, 1904. 

This  species  is  near  //.  lunifera  {Dysephyra)  Warren^,  also  described 
from  three  females.  The  smaller  female  there  referred  to,  from 
Cucuta,  Venezuela,  as  having  the  second  (median)  line  of  fore  wings 
not  denticulate,  and  only  the  upper  of  the  two  black  discal  spots  of 
hindwings  belongs  to  the  present  species, 

Type,-C2ii.  No.  9241,  U.S.N.M. 

HETEREPHYRA  GRISEA,  new  species. 

Extremely  like  JL  punctata  StoU,  but  rather  larger,  and  altogether 
lacking  the  red  tin;2fe  of  that  insect,  the  ground  color  being  gray -fawn; 
the  lines  are  the  same  in  the  main,  but  the  inner  and  outer  lines  are 
much  less  deeply  sinuate. 

Under  side  similarly  much  paler.     The  abdomen  and  thorax  gray. 

Locality, — Trinidad,  British  West  Indies;  1  female. 

Type,—^2X,  No.  9242,  U.S.N.M. 

HETEREPHYRA  SCRIPTURATA,  new  species. 

Forewlmj, — Olive-ochreous;  the  markings  purplish  brown;  costa 
purplish;  base  with  three  thick  transverse  streaks  from  subcostal 
vein,  oblique  outwards,  the  third  sinuous;  cell  spot  ocelloid,  formed 
by  two  thick  oblique  purplish  streaks  with  the  discocellular  pale 
between  them;  median  line  outcurved  round  it  above,  below  the  middle 
parallel  to  the  three  basal  streaks;  outer  line  parallel  to  median,  but 

«Nov.  Zool.,  IV  (1897),  p.  436.  ^  . 
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the  lower  portion  fine  and  concisely  purple,  edged  narrowly  with  pale, 
submarginal  shade  parallel  but  swollen  beyond  cell;  dark  marginal 
lunules,  those  on  each  side  of  vein  3  pale;  fringe  purple-brown,  with 
slightly  pale  base. 

Hindwing. — Like  forewing,  but  without  the  three  basal  lines;  the 
whole  inner  marginal  half  thickly  peppered  with  black  to  outer  line. 

Under  side  pale  olive-buff;  forewing  with  costa,  cell  spot,  and  median 
line  dull  purplish;  outer  line,  marginal  area,  and  fringes  of  both 
wings  deep  purple;  apical  area  of  forewing  paler. 

Head,  thorax,  aod  abdomen  like  wings;  face,  palpi,  and  forelegs 
dark  purplish. 

Expanse  of  wings. — 30  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  July, 
1904. 

Type.—Q/^t.  No.  9243,  U.S.N.M. 

HETEREPHYRA  SEMIBRUNNEA,  new  species. 

Forewing. — Cream-color;  the  lines  and  shadings  and  the  veins  toward 
hind  margin  dark  brown;  costa  diffusely  dark  brown;  the  lines  all 
fine;  an  oblique  line  close  to  base,  followed  by  a  brown  spot  in  cell; 
beyond  this  the  usual  basal  line  is  strongly  outcurved,  running  base- 
wards  toward  costa  and  inner  margin;  outer  line  concisely  lunulate- 
dentate  from  three-fourths  of  costa  to  a  blotch  at  anal  angle;  the  teeth 
on  veins  6  and  4  especially  projecting;  it  is  preceded  by  three  brown 
less  concave  shades  parallel  to  it,  before  the  innermost  of  which  is  the 
linear  brown  cell  mark,  occupying  the  whole  length  of  the  discocellular; 
the  inner  margin  from  basal  line  to  the  outer  of  the  three  shades  is 
brown  up  to  the  submedian  fold;  submarginal  line  thick  from  seven- 
eighths  of  costa  to  middle  of  hind  margin,  blotched  at  both  ends; 
marginal  festoon  brown;  fringe  cream -colored,  mottled  with  brown. 

Hindvying. — Suffused  with  brown,  only  the  extreme  base  and  a  bilu- 
nate  patch  at  anal  angle  remaining  cream-color,  the  lines  all  present  but 
obscured;  cell  mark  formed  by  two  black  spots  on,  and  at  each  end  of 
discocellular;  fringe  brown,  except  beyond  anal  blotch. 

Under  side  cream-colored  flushed  with  dull  reddish;  the  lines  marked 
but  obscure,  except  toward  hind  margin;  apical  half  of  hind  margin 
tinged  with  brownish. 

Head  and  antennae  brown;  thorax  and  abdomen  cream-color  flecked 
with  brown;  middle  segments  of  abdomen  wholly  brown,  like  the 
suffusion  of  hindwings;  under  side  and  legs  cream-color  varied  with 
brown. 

Eicpanse  of  wings. — 25  mm. 

Locality. — St.  Laurent,  Maroni  River,  French  Guiana;  1  male. 
December,  1904. 

Allied  to  H.  commaeidata  Warren,  but  much  smaller. 

%?^.— Cat.  No.  9244,  U.S.N.M. 
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Genus   LIPOMELIA  Warren. 
LIPOMELIA?  TRISTRIGATA,  new  species. 

Foreimng, — Dull  yellow,  covered  with  leaden-gi-ay  strise,  which  are 
darker  along  costa,  crossed  by  three  brown  stripes;  first  from  a  yel- 
low spot  near  middle  of  costa;  angled  on  subcostal,  then  oblique  to 
about  one-third  of  inner  margin;  second  from  a  brown  spot  at  three- 
fouitbs  of  costa,  slightly  sinuous,  the  lower  part  parallel  to  inner 
stripe;  third  from  five-sixths  of  costa  parallel  to  hind  margin,  but 
toward  inner  margin  bent  parallel  to  the  other  two*  these  stripes  are 
finely  edged  with  clear  yellow,  the  striae  between  partially  coalescent 
with  bands;  dark  marginal  dashes;  fringe  deep  yellow  with  tips 
purplish. 

Hindwlng, — Similar,  the  three  stripes  straight,  parallel,  and  equi- 
distant. 

Under  side  deeper  yellow  with  black  dusting;  the  brown  stripes 
narrow,  inwardly  broadly  edged  with  bright  orange;  the  veins  orange; 
in  the  intervals  between  the  veins  beyond  second  and  third  stripes  are 
patches  of  lustrous  blue  scales  on  the  forewings. 

Thorax  and  abdomen  like  wings;  head  and  shoulders  dark  brown; 
abdomen  beneath  and  legs  orange-yellow  speckled  with  brown. 

Expanse  of  wings. — 17  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  female,  July, 
1904. 

The  position  of  this  species  is  doubtful  in  the  absence  of  the  male; 
the  cell  is  short;  6  and  7  not  stalked;  hindwing  triangular;  hind  mar- 
gin straight;  inner  margin  concave. 

%?^.— Cat.  No.  9245,  U.S.N.M. 

Genus  LOBOCLETA,  new  genus. 

Fm^ewing. — Triangular;  costa  curved  only  before  apex;  hind  margin 
obliquely  curved  into  inner  margin  without  forming  a  real  anal  angle. 

Ilindwmg. — As  long  as  forewing;  the  inner  margin  short;  hind 
margin  rounded  from  apex  to  vein  4;  thence  nearly  straight,  excised 
beyond  submedian  interval,  so  that  the  anal  angle  becomes  slightly 
lobed. 

Antennre  of  male  strongly  pectinated;  of  female  simple;  palpi  large, 
porrect,  roughly  scaled  below;  hind  tarsi  aborted  in  the  male;  hind 
tibiae  in  female  with  terminal  spurs  only. 

Neitratioix. — Forewing,  cell  three-fifths  of  wing;  discocellular  ob- 
lique; first  median  nervule  at  two-thirds,  second  before  third;  ra- 
dials  normal;  7,  8,  9  stalked;  10  and  11  from  cell;  10  anastomosing 
with  11  and  again  with  8,  9,  forming  a  double  areole;  hindwing  with 
6,  7  stalked. 

Typ^f—Lobocleta  translineata^  new  species. 
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Distinguished  by  the  neuration  and  the  lobed  anal  angle  of  hindwing 
from  Cleta  Guen^e  and  Polygraphod^  Warren,  which  both  have  the 
antennae  of  the  male  pectinated. 

LOBOCLETA  TRANSLINEATA,  new  species. 

Foretmng, — Cream-color,  crossed  by  five  buflf  lines,  more  or  less 
parallel  to  the  hind  margin;  the  innermost  straight,  the  median,  outer, 
and  isubmarginal  incurved  below  middle,  the  fifth,  marginal,  consist- 
ing of  spots  between  the  veins;  marginal  line  fine;  buff;  fringe  cream- 
color;  basal  half  of  costal  edge  brown;  no  cell  spot. 

Hindwing. — Similar,  but  without  inner  line. 

Under  side  darker;  forewing  tinged  with  grayish  buff  except  along 
inner  margin. 

Palpi  externally  brownish;  face  and  vertex  white;  collar  brownish; 
thorax  and  abdomen  cream-color;  antennae  ferruginous. 

Ktpwnse  of  wings. — 17  mm. 

Locality. — Cayenne,  French  Guiana;  1  male,  February,  1904;  1 
female,  January,  1904. 

The  female  has  the  lines  more  diffuse,  brownish  gray,  and  is  dusted 
all  over  with  atoms  of  the  same  color;  the  marginal  line  is  dotted  with 
brown  at  the  ends  of  the  veins,  those  in  the  male  being  minute  points 
only;  the  base  of  costa  of  forewing  is  hardly  darker. 

iy/>e.— Cat.  No.  9246,  U.S.N.M. 

Genus  LOBURA,  new  genus. 

Foreicing. — Short  and  broad;  the  anal  angle  produced  with  a  broad 
overlapping  lobe;  apex  and  hind  margin  rounded. 

Hindwing. — Broad, almost  round;  inner  half  of  inner  margin  ampli- 
fied into  a  tuft-bearing  lobe;  the  whole  surface  beneath  hairy,  espe- 
cially along  costal  and  inner  margin. 

Antennse  nearly  simple;  palpi  porrect,  short;  abdomen  tufted 
beneath;  hind  legs  aborted,  all  but  obsolete;  fore  and  middle  legs 
largely  developed;  mid  tibiae  flattened,  with  dense  hair  on  each  side. 

Neuration. — As  in  Ptychopoda:  6,  7  of  hind  wings  long  stalked;  cell 
in  both  wings  very  broad. 

Type.  — Lobura  ocellata^  new  species. 

Ptychopoda?  ampliinargo  Warren, ''descri}>ed  from  a  worn  specimen 
from  Brazil,  should  be  referred  to  this  genus. 

LOBURA  OCELLATA,  new  species. 

Forewing. — Fawn-color,  with  a  reddish  tint,  covered  with  fine  dark 
dusting;  a  dark  linear  cell  spot  followed  by  a  small  pale  yellow  blotch, 
before  a  dark  gray  outer  line  which  is  visible  from  costa  to  vein  3, 
where  it  becomes  obsolete;  a  paler  waved  submarginal  line  which, 

«Nov.  7x)ol.,  IV,  p.  443. 
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also,  i«  unti*acekble  below  vein  3;  the  upper  half  of  hind  margin 
beyond  it  likewifiie  paler;  fine  marginal  dark  dashes  between  the  veins; 
fringe,  like  the  margin,  yellowish;  the  anal  lobe  is  reddish  .tinged  and 
the  fringe  round  it. 

Ilindwing, — With  dark  cell  spot  and  faint  curved  outer  line;  fringe 
yellowish. 

Under  side  smoother  and  paler,  more  rufous. 

Thorax  and  abdomen  like  wings;  vertex  whitish;  face  and  palpi 
brown. 

Ktpaiwe  of  wings, — 16  mm. 

Locality. — Cayenne,  French  Guiana,  January,  19()4;  1  male. 

Typ^.— Cat.  No.  9247,  U.S.N.M. 

Genus  MNESITHETIS  Swinhoe. 
MNESITHBTIS  DECOLOR,  new  species. 

Forewing. — Very  pale  whitish  green  with  the  markings  a  shade 
darker;  these  consist  of  an  inner  curved  line  at  one-fourth,  projecting 
outward  above  the  median  vein;  an  outer  curved  line  from  beyond 
middle  of  costa  to  middle  of  inner  margin,  incurved  below  middle  and 
approaching  inner  line,  the  space  between  them  rather  deeper  green, 
and  containing  a  small  green  and  white  cell  spot;  before  the  hind 
margin  are  three  waved  darker  green  lines  parallel  to  margin,  the  out- 
side one  very  faint;  fringe  concolorous;  a  dark  marginal  line  inter- 
rupted at  veins. 

Hindwing, — With  only  the  outer  lines. 

Under  side  pale  green;  the  costal  half  of  forewing  reddish  tinged, 
also  the  marginal  line. 

Head,  thorax,  and  abdomen,  pale  green;  face,  palpi,  Und  forelegs, 
brown-red  above,  paler  below. 

Expanse  of  wings, — 15  mm. 

Locality, — Demerara,  British  Guiana;  1  male. 

Type.—C2ii.  No.  9248,  U.S.N.M. 

MNESITHETIS  RUFIPUNCTA,  new  species. 

Foreiinn^, — Dull  green;  the  lines  darker,  first  curved  at  about  one- 
third;  median  outcurved  round  the  large  red-brown  c«ll  spot  to  middle 
of  inner  margin;  outer  line  lunulate-dentate  at  four-fifths;  marginal 
line  fine,  interrupted  by  pale  dots  at  the  vein  ends;  fringe,  green;  cos- 
tal edge,  ochreous-yellow. 

Hind  margin, — Without  first  line;  cell  spot  silvery  white. 

Under  side  of  forewing  dull  rosy,  the  outer  line  deeper;  costa 
broadly  dull  yellowish;  fringe,  pale  green  beyond  an  interrupted  red 
marginal  line;  hindwing,  pinky  ochreous,  the  costa  and  two  outer 
lines  rosy. 
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Face  and  palpi,  deep  red:  vertex  and  antannee,  white;  thorax  and 
abdomen  green,  like  wings;  the  anal  half  of  dorsum  tinged  with 
reddish. 

Expanse  of  wings. — 26  mm. 

Locality. — Tijuca,  Brazil;  1  male. 

7y^.— Cat.  No.  9249,  U.S.N. M. 

Genus  OMOPERA,  new  genus. 

Forewing. — Costa  curved;  apex  blunt,  but  prominent;  hind  mar- 
gin, strongly  elbowed  at  end  of  vein  3,  concave  above  and  below,  the 
lower  half  very  oblique,  running  parallel  to  costa,  and  of  the  same 
length  as  inner  margin,  which  is  about  half  as  long  as  costa. 

Hindwing, — Small  and  narrow,  semielliptical;  the  costa  convex  and 
curving  into  the  hind  margin  without  forming  an  apical  angle. 

Antennae,  male,  pubescent;  palpi,  quite  short;  middle  and  hind  legs 
ivith  dense  tufts  of  hair,  the  latter  otherwise  aborted;  in  the  hindwing 
the  cell  area  is  puckered  and  hollowed  out  beneath;  the  costal  margin 
beneath  is  clothed  with  wisps  of  .hair;  veins  2  and  3  are  stalked  as  in 
Ptychopoda  sxibvestita  Warren  and  chlorosata  Snellen. 

Type. —  Omopera  angvlata^  new  species. 

OMOPERA  ANQULATA,  new  specie^. 

Forevoing. — Olive-ochreous,  with  dull  grayish  purple  scaling,  which 
forms  a  large  ill-defined  cloud  along  lower  half  of  hind  margin  from 
the  elbow  to  anal  angle,  stretching  toward  middle  of  costa,  where 
there  are  three  indistinct  spots,  indicating  origin  of  inner,  median,  and 
outer  lines,  but  only  the  last  is  visible  in  its  upper  course;  from 
another  spot  near  apex  a  submarginal  line  runs  to  the  elbow,  and  the 
extreme  margin  is  purplish  from  the  elbow  to  apex;  a  dark  cell  spot 
in  the  cloud;  fringe  olive-ochreous,  broadly  purplish  at  the  elbow. 

Hindwiiig. — With  two  thick  ill-defined  lines  of  purplish  scales, 
forming  a  kind  of  fascia  across  middle  of  wing  to  inner  margin  above 
anal  angle;  a  dark  purplish  shade  along  hind  margin;  fringe  yellow. 

Under  side  of  forewing  like  upper,  but  paler;  the  cell  spot,  outer 
and  submarginal  lines  clearer;  hindwing  with  only  the  apical  dark 
shadings. 

Head,  thorax,  and  dorsum  purplish;  patagia  olive-ochreous;  vertex 
white;  tufts  of  hind  legs  purplish,  of  middle  legs  pa|e  oehreous. 

Expanse  ofioings. — 20  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  April, 
1904. 

Type.—Qskt.  No.  9250,  U.S.N.M. 
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Genus'  PAMMERIS,  new  genus. 

Closely  related  to  Tricentra  Warren,  but  instead  of  the  single  long, 
middle  spur  which  the  hind  tibiae  of  the  males  of  that  genus  po8«es8, 
having  two  short  middle  spurs;  the  species  can  not,  however,  be  referred 
to  any  of  the  existing  genera  in  which  the  hind  tibi£e  are  fully  devel- 
oped and  armed  with  four  spurs. 

Type. — Pa/mineru  alMguttata^  new  species. 

PAMMERIS  ALBIQUTTATA,  new  species. 

Forewing. — With  the  inner  margin  for  three-fourths  pale  violet, 
limited  by  a  semicircular  diffuse  blackish  purple  edge  running  from 
base  of  costa  to  before  anal  angle;  costal  area  diffusely  purplish  gray; 
the  anal  .angle  and  hind  margin  narrowly  yellow;  a  row  of  purple 
marginal  spots  between  the  veins;  fringe  yellow;  on  the  inner  margin 
in  the  pale  violet  area  are  visible  the  ends  of  three  dark  waved  lines; 
two  white  minute  dots  at  top  and  bottom  of  discocellulnr. 

IKnd/imTig. — Wholly  violet,  crossed  by  basal  and  waved  postmedian 
and  submarginal  dark  lines;  a  purplish  black  submarginal  band,  leav- 
ing the  hind  margin  narrowly  yellow,  like  the  fringe;  a  row  of  mar 
ginal  purple  dots;  discal  mark  a  large,  round,  pure  white  spot. 

Under  side  blackish  beneath  the  violet  areas  of  upper  side;  apical 
half  of  forewing  dull  pink,  yellowish  toward  anal  angle;  fringes  yel- 
low; hind  wing  with  the  round  white  cell  spot. 

Head,  throax,  and  abdomen  violet. 

Expanse  of  v)  In gs.  — 17  mm . 

Liicality. — St.  Laurent,  Maroni  River,  French  Guiana,  November, 
1904. 

Tyi^d.— Cat.  No.  9251,  U.S.N.M. 

PAMMERIS  PUMATA,  new  species. 

Forewing. — With  a  smoky  purplish  patch  on  inner  margin  from  base 
to  anal  angle,  rounded  above;  the  rest  of  the  wing  yellowish,  but  more 
or  less  obscured  in  the  costal  half  of  wing  by  a  purplish  suffusion,  the 
anal  angle  also  remaining  yellow  and  unsuffused;  in  the  outer  area  two 
dentate-lunulate  dark  lines  are  visible,  nearly  parallel  to  outer  margin; 
marginal  spots  purple;  fringe  yellow. 

HindALnn<f. — Wholly  smoky  purplish,  the  extreme  hind  margin  only 
yellowish;  fringe  and  marginal  spots  as  in  forewing;  two  white  spots 
on  discocellular,  one  at  each  end;  the  dark  outer  lines  are  just  traceable. 

Under  side  of  forewing  dull  rosy,  the  inner  margin  narrow  purplish 
gray;  hindwing  purplish  gray,  with  the  hind  margin  yellowish. 

Head,  thorax,  and  abdomen  smoky  purplish.  * 

Ecpanse  of  wings. — 16  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana,  March,  1904. 

Type.-C^t.  No.  9252,  U.S.N.M. 
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Genus  PTYCHOPODA  Stephens. 
PTYCHOPODA  FINITA.  new  species. 

Foreioing. — Yellowish  ochreous,  somewhat  glossy;  a  small  black  cell 
spot;  above  it  on  the  costa  a  slight  dark  spot  and  another  on  inner 
margin,  between  which  a  faint  median  line  can  be  traced;  outer  line 
purplish  black  from  quite  two-thirds  of  costa  straight  towaiti  anal 
angle  as  far  as  submedian  fold,  along  which  it  runs  shortly  basewards, 
then  vertical  to  inner  margin;  the  marginal  area  purplish  gray,  except 
the  apex,  which  remains  ochreous;  a  row  of  dark  marginal  dashes 
between  the  veins;  fringe  ochreous. 

Ilindwing. — With  the  margin  purplish  gmy  from  apex  to  anal  angle, 
edged  inwardly  by  the  dark  outer  line;  cell  spot  dark;  fringe  ochreous. 

Under  side  like  upper,  but  the  costa  of  forewing  rosy  tinged. 

Face  and  palpi  purplish;  vertex  white;  thorax  and  abdomen  ochreous; 
the  dorsum  tinged  with  brownish. 

Expanse  of  wings, — 15  mm. 

Locality, — Cayenne,  French  Guiana;  1  male,  February,  1904. 

Resembles  Ptychopoda  limitata  Warren,  from  Venezuela,  but  the 
margin  is  much  darker. 

Type,—C^t,  No.  9253,  U.S.N.M. 

PTYCHOPODA  FISSILINEA.  new  species. 

Forewing, — Yellow,  with  deep  rosy  markings;  costa  purplish  rosy 
to  median  line;  first  line  from  one-third  of  costa,  obliquely  curved 
inward;  median  wavy,  inbent  to  touch  the  small  cell  spot  and  again 
below  middle;  outer  line  from  three-fourths,  thick  and  denticulate, 
strongly  incurved  on  submedian  fold*,  followed  closely  by  a  purplish 
dentate  shade,  the  interval  in  one  case  filled  up  with  purplish  so  as  to 
form  a  band;  a  narrow  purplish  shac^e  before  margin,  obsolete  below 
middle;  fringe  yellow,  broad;  no  marginal  spots. 

Ilindwing,—  With  the  base  puiplishanda  thickantemedian  purplish 
line  straight  from  one-third  of  costa  to  middle  of  inner  margin;  the 
rest  as  in  forewing. 

Under  side  with  the  markings  clearer. 

Face  and  palpi  deep  rosy;  vertex  and  antennae  white;  thorax  and 
abdomen  yellow,  more  or  less  tinged  with  red;  in  one  female  wholly  red. 

Expanse  ofvnngs, — Male,  11  mm.;  female,  13  mm. 

Locality. — Cayenne,  French  Guiana;  1  male,  2  females,  January, 
February,  and  June,  1904. 

The  hind  margin  of  hindwings  is  strongly  rounded. 

Jy^.— Cat.  No.  9254,  U.S.N.M. 
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PTYCHOPODA  FLAVICINCTA,  new  species. 

Forennng. — Violet;  the  costa  paler;  fringe,  and  a  rather  broad  stripe 
of  hind  margin,  yellow;  the  violet  darker  before  the  yellow. 

Hindwing. — The  same. 

Under  side  violet;  the  space  beyond  the  deep  violet  shade  and  the 
fringe  dull  rosy;  in  the  hindwing  the  violet  area  is  traversed  by  a  dark 
shade  at  middle  as  well  as  before  the  yellow  fringe. 

Head,  thorax,  and  abdomen  violet;  base  of  shoulders  whitish. 

Expame  of  wings, — 9  mm. 

Locality, — Cayenne,  French  Guiana,  January,  1904. 

Type.— C^t.  No.  9255,  U.S.N.M. 

PTYCHOPODA  FLEXIVITTA.  new  species. 

Forewing, — Pale  yellow,  crossed  by  four  slightly  lustrous  lilac 
bands  edged  with  reddish;  the  costal  margin  of  the  same  color  and  the 
base  of  wing  narrowly;  antemedian  and  median  bands  elbowed  out- 
ward at  middle,  incurved  above  and  below;  outer  band  more  sinuous, 
elbowed  outward  on  veins  6  and  3,  insinuate  on  the  folds;  marginal 
band  narrower,  and  not  reaching  anal  angle;  fringe  yellow. 

Hindwing, — With  four  bands,  one  at  base,  one  antemedian,  straight; 
the  postmedian  sinuous  and  the  outer  marginal  also  complete  and 
sinuous. 

Under  side  pale  straw-color,  with  the  bands  blurred  and  obscure. 

Head,  collar  and  antennsB  red -brown;  thorax  and  abdomen  yellow; 
forelegs  red-brown  in  front. 

Ejcpanse  of  wings, — 12  mm. 

Locality,'-  St.  Jean,  Maroni  River,  French  Guiana;  1  female,  March, 
1904. 

Hindwing  with  veins  3,  4  stalked  as  well  as  6,  7. 

Tyj>e,—CB,i,  No.  9256,  U.S.N.M. 

PTYCHOPODA  IMBELLIS,  new  species. 

Foi^eicin^, — Bone-color,  sprinkled  with  gray  scales;  the  lines  slightly 
marked,  darker  gmy,  oblique,  pamllel  to  hind  margin;  inner  at  one- 
third;  median,  thicker,  at  nearly  two-thirds;  outer  at  three-fourths, 
indented  at  submedian  fold;  submarginal  faint;  cell  spot  blackish, 
small,  touching  the  median  shade;  marginal  line  faintly  blackish; 
fringe  speckled,  like  wings. 

Hindwing, — With  the  cell  spot  blackish,  distinct,  and  the  three 
outer  lines. 

Under  side  dark  gray  in  forewing,  lighter  in  hindwing,  with  outer 
line  in  each  wing  and  the  cell  spot  distinct. 

Thorax  and  abdomen  dark  gray;  head  wanting. 

Expanse  of  wingn, — 15  mm. 

DK'ality, — Jamaica;  1  female. 

Type.—i\t,  No.  9257,  U.S.N.M. 
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PTYCHOPODA  MARASCIA,  new  species. 

Forewing, — Pale  ochreous  with  a  slight  olive  tinge;  first  line  very 
obscure  at  one-third,  obliquely  curved;  outer  line  from  three-fourths 
of  costa  to  two-thirds  of  inner  margin,  starting  from  a  dark  brown 
spot,  obliquely  curved  parallel  to  hind  margin  and  forming  a  slight 
sinus  outward  below  vein  4;  basal  space  and  marginal  area  darkened 
with  pale  brownish  gray  scales  which  extend  along  costa  to  the  middle 
of  wing;  in  the  marginal  area  a  pale  waved  submarginal  line;  fringe 
concolorous;  cell  spot  black. 

Hindwing. — Similar,  but  without  basal  markings. 

Under  side  like  upper,  but  the  brown  markings  deeper;  a  marginal 
row  of  dark  dashes. 

Head,  thorax,  and  abdomen  olive-ochreous;  face,  palpi,  and  shoul- 
ders brownish;  vertex  white;  dorsum  shaded  with  brown. 

Eu^anse  ofwi/ngs. — 17  mm. 

Locality.— Qv^tro^  Parana,  Brazil;  1  male,  1  female. 

Type.— Cat.  No.  9268,  U.S.N.M. 

PTYCHOPODA  MUSCIFASCIATA,  new  species. 

Forewing. — Bone-color,  suffused  with  dull  flesh-color,  more  deeply 
toward  hind  margin;  first  and  second  lines  from  one-third  and  two- 
thirds  of  costa,  dark  moss-green;  the  first  simply  curved,  the  second 
outcurved  round  cell  and  waved,  running  in  along  vein  3  to  inner 
margin  just  beyond  middle;  this  outer  line  is  broadly  edged  inwardly 
with  dark  moss-green,  which  at  inner  margin  extends  to  inner  line, 
and  outwardly  is  followed  by  a  pale  line;  submarginal  line  pale,  wavy; 
fringe  pale;  cell  spot  moss-green;  the  green  band  before  outer  line  is 
interrupted  between  2  and  3. 

Hindwing. — With  the  band  antemedian,  indented  in  middle;  base  of 
wing  pale,  with  moss-green  atoms;  outer  half  uniform  flesh-color  with 
straight  pale  submarginal  line. 

Under  side  olive-gray  and  ochreous;  cell  spots  and  vein  dots  mark- 
ing outer  line,  blackish,  the  dark  green  band  showing  through. 

Face  and  palpi  dark  red-brown;  vertex  whitish;  shoulders  and  pata- 
gia  bone-color;  abdomen  flesh-color,  with  a  dark  green  spot  on  second 
segment. 

Expanse  of  wings. — 16  mm. 

Locality. — St.  Jean,  Maroni  River,  French  (ruiana;  1  female,  Jul}', 
1904. 

Type.—CeX.  No.  9259,  U.S.N.M. 

PTYCHOPODA  PURPUREOVITTATA,  new  species. 

Forewing. — Pale  yellow,  sprinkled  with  purplish  scales,  except  just 
before  outer  line,  arid  most  thickly  near  base;  at  one-fourth  and  one- 
half  of  costa  two  purplish  spots  from  which  indistinct  inner  and  median 
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lines  rise,  both  indented  on  submedian  fold,  the  median  widely  out- 
curved  round  the  purplish  cell  spot;  outer  line  deeper  purple,  from 
three-fourths  of  costa  to  just  before  anal  angle,  faintl}'  excui-ved  below^ 
middle,  followed  by  a  purplish  band  with  irregular  outer  edge;  a  row 
of  purplish  marginal  spots;  fringe  yellow. 

Ilindwing, — Similar,  without  inner  line;  the  outer  line  more  distinct. 

Under  side  paler,  the  markings  clearer;  a  slight  submarginal  shade 
is  more  distinct  than  on  upper  side. 

Face  deep  red;  vertex  and  antennae  white;  thorax  and  abdomen 
yellow  ochreous  with  reddish  dusting. 

Expanse  of  wings, — 11-12  mm. 

Locality, — Cayenne,  French  Guiana;  2  females,  January,  February', 
1904. 

The  second  of  these  specimens  is  entirely  suffused  with  purplish  on 
the  upper  side,  and  on  the  thorax  and  dorsum;  the  fringes  dull  yellow. 

Veins  3,  4  as  well  as  6,  7  stalked  in  the  hindwings. 

ry/>^.— Cat.  No.  9260,  U.S.N.M. 

PTYCHOPODA  RUFARENARIA,  new  species. 

Forewhtg, — In  male  ochreous,  slightly  dusted  with  grayish  rufous; 
in  female  sandy-ochreous,  more  thickly  dusted  throughout;  lines 
darker,  more  conspicuous  in  the  male;  the  inner  at  one-third,  slightly 
curved  at  costa,  then  straight  and  vertical;  the  outer  from  three- 
fourths  of  costa,  outcurved,  and  below  middle  slightly  crenulite,  inbent 
on  submedian  fold;  a  faint  median  shade  touching  the  black  cell  spot; 
marginal  area  more  thickly  dusted;  marginal  line  purplish;  fringe 
rufous,  with  dark  checkering  beyond  veins  in  basal  half. 

Iliiidwing, — Without  basal  line. 

Under  side  yellowish,  with  cell  spots;  outer,  and  marginal  lines  dull 
purplish;  forewing  with  the  cell  and  costal  area  above  it,  and  the 
marginal  area  rufous;  in  the  female  both  wings  are  more  uniformly 
tinged  both  above  and  below. 

Head,  thorax,  and  abdomen  like  wings;  face  dark  brown-red. 

Expanse  of  wings, — 16  mm. 

Dwality, — Cayenne,  French  Guiana;  1  female,  1  male,  January, 
February,  1904. 

Tyi}e.—C2it.  No.  9261,  U.S.N.M. 

PTYCHOPODA  SIMILINEA,  new  species. 

Foreicing. — Deep  yellow,  with  an  olive  flush,  crossed  by  four  waved 
purplish  rosy  lines,  placed  almost  exactly  as  the  bands  in  P,  Jlexivitta^ 
the  costa  also  being  dark  purplish  rosy  throughout;  fringe  yellow. 

Uindioing, — With  four  similar  lines. 

Under  side  much  paler,  straw-yellow;  the  forewing  largely  suffused 
with  dull  rosy;  the  lines  in  both  wings  dull  rosy;  in  forewing  the  cell 
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spot  and  outer  line  toward  costa  become  blackish.  Head  and  antennae 
deep  purplinh  brown;  thorax  and  abdonien  yellow. 

JExpanse  of  wings,  — 11  mm . 

Locality. — St.  Jean,  Maroni  River,  French  (Tiiiana;  1  female,  March, 
1904. 

Hindwing  with  veins  3,  4  stalked,  as  well  as  6,  7. 

Type.— Cfii.  No.  9262,  U.S.N.M. 

PTYCHOPODA  TENEBRICA,  new  species. 

Foreming, — (iray ,  dusted  with  darker;  the  lines  dark,  starting  from 
black  costal  spots  at  one-third,  one-half,  and  two-thirds;  the  first  and 
second  angled  in  cell;  the  third  on  vein  6,  then  all  oblique  inward  and 
waved,  the  outer  marked  by  black  spots  on  veins;  space  between  first 
and  submarginal  line,  which  is  pale  and  waved,  blacker  gray  than  the 
rest  of  wing;  cell  spot  black;  a  fine  marginal  line;  fringe  gray,  with 
dark  checkering. 

Hiyidiaing. — Without  basal  line. 

Under  side  cinereous,  with  all  tlio  markings  darker. 

Head,  thorax,  and  abdomen  like  wings;  face  and  palpi  black. 

Etpaiise  ofwiiigs, — 15  mm. 

Locality.— ^ntmgo^  Cuba;  1  male,  June,  1902. 

Type.— Cfii.  No.  9268,  U.S.N.M. 

PTYCHOPODA  USTIMARGO,  new  species. 

Forewing. — Bone-color  with  a  faint  olive-gray  tinge;  costa  narrowly 
purple;  cell  spot  small  and  dark;  a  thick  minutely  crenulate  dark 
purple  outer  line  from  three-fourths  of  costa  straight  toward  hind 
margin  at  end  of  vein  2,  there  bluntly  bent  inward  to  submarginal 
fold  and  again  at  right  angles  to  anal  angle,  the  area  beyond  filled  in 
with  purplish  gray,  becoming  paler  and  more  ochreous  toward  costa; 
marginal  line  thickly  deep  purplish;  fringe  brownish  rufous.  In  the 
single  specimen  there  are  traces  of  a  fine  curved  median  line  and  of  an 
inner  line  on  inner  margin;  these  are  probably  more  distinct  in  some 
specimens. 

Hindwing. — With  more  visible  traces  of  two  dark  lines  across  wing; 
marginal  line  and  fringe  as  in  fore  wing,  the  former  preceded  from 
apex  to  middle  by  a  narrow  purplish  shade. 

Under  side  ochreous,  suffused  with  rosy;  the  marginal  areas  and 
fringes  rosy  brown. 

Head  dark  purple;  thorax  and  abdomen  like  wings,  but  the  dorsum 
purplish. 

Ea^nse  of  wings. — 17  mm. 

Locality. — Geldersland,  Surinam  River,  Dutch  Guiana;  1  female. 

Veins  3,  4  of  hindwings  stalked,  as  well  as  6,  7. 

Type.— Cat.  No.  9264,  U.S.N.M. 
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PTYqHOPbDA  VAGULA,  new  species. 

Fort^iung, — Pale  olive-ochreous;  crossed  by  three  broadkh  white 
lines,  the  first  curved  before  middle,  the  second  beyond  juiddle,  also 
curved  and  indented  below  median;  the  third  submarginal,  from 
before  apex  to  anal  angle,  waved  above;  space  between  first  and  second 
lines  darkened  with  gray  scales,  especially  outwardly;  a  row  of  minute 
blackish  marginal  dots;  fringe  concolorous. 

Hindwing, — Without  first  line;  some  dark  scales  before  median  line. 

Under  side  suflFuscd  with  ochreous,  the  markings  showing  through. 

Thorax  and  abdomen  like  wings;  vei-tex  and  antennsB  white;  face 
and  palpi  black. 

Expanse  ofwlmjn, — 12  mm. 

Localities, — St.  Jean,  Maroni  River;  1  male,  April,  1904;  Cayenne, 
French  Guiana;  2  males,  January  and  February,  1904. 

Type.—G^X.  No.  9265,  U.S.N.M. 

PTYCHOPODA  VITTICOSTATA,  new  species. 

Superficially  much  like  P,  griseocostata  Warren,  from  which  it  may 
be  distinguished  by  the  following  points;  the  red  coloring  is  paler; 
the  ochreous  gray  costal  streak  is  much  broader  and  reaches  to  apex 
instead  of  stopping  short  at  two-thirds  of  costa;  there  are  clear  traces 
of  red  cross  lines  especially  of  a  much  outcurved  postmedian  and  a 
broad  submarginal.  The  hindwing  appears  to  be  angled  at  vein  6, 
owing  to  the  red  marginal  band  running  out  into  the  yellow  fringe, 
which  is  not  the  case  in  griseocostata.  Lastly  the  present  species 
expands  14  mm.  only,  as  against  17  mm.  in  the  other. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana,  March,  1904. 

Type.—C^t.  No.  9266,  U.S.N.M. 

Genus  SCHISTOCOLPIA,  new  genus. 

An  offshoot  from  Dysephyra  Warren,  characterized  by  an  abnormal 
structure  of  the  hindwing  of  the  male.  The  hind  margin  of  the  wing 
is  deeply  excised  along  vein  5  for  half  the  length,  the  sides  of  the 
incision  fringed;  this  is  concealed  on  the  under  side  by  a  broad  fringe 
of  long  silky  hairs,  rising  from  the  base  of  the  joint  stem  of  veins  6 
and  7  and  curving  along  vein  6  to  the  end  of  the  incision  on  hind 
margin,  the  hairs  decreasing  in  length  suddenly;  the  course  of  vein  6 
is  (uirved,  not  straight;  the  hind  margin  is,  besides,  incurved  from  vein 
7  to  4,  where  it  is  bluntly  prominent,  so  that  the  general  outline  of 
the  wing  appears  irregular. 

The  antennae  of  the  male,  as  in  Dysephyra.^  are  fasciculate-ciliate. 

Type, — Schistocolpia  crinita.,  new  species. 
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SCHISTOCOLPIA  CRINITA,  new  species. 

Forewin^. — Dull  red-brown,  the  costal  edge  pale  ochreous;  mark- 
ings brownish,  very  obscure;  a  curved  inner  line  from  one-half  of  costa 
to  one-third  of  inner  margin;  a  median  line  from  beyond  middle  of 
costa,  excurved  round  cell  to  beyond  middle  of  inner  margin;  both 
the^e  thick  and  diffuse;  outer  line  finer  and  marked  by  dark  spots  on 
veins;  from  three-fourths  of  costa  to  inner  margin  close  before  anal 
angle,  strongly  insinuate  below  vein  8  parallel  to  median;  a  fine  dark 
marginal  line,  interrupted  at  each  vein;  fringe  concolorous  with  smaAl' 
dark  dots  beyond  veins;  cell  spot  black,  small. 

Hindwing. — Like  forewing,  but  the  cell  spot  snow-white  with  bla(»k 
edging  which  is  slightly  produced  toward  costa. 

Under  side  dark  rosy  with  the  outer  line  deeper;  forewing  with  a 
subcostal  streak  of  ochreous  scales;  in  the  female  the  cell  spot  of 
hindwing  shows  whitish. 

Head,  thorax,  and  abdomen  concolorous  with  wings;  anal  segment 
of  abdomen  ochreous;  face  and  palpi  deep  red;  vertex  and  antonnal 
shaft  snow-white;  legs  and  abdomen  beneath  dull  rosy. 

Expanse  of  wings. — 30  mm. 

Localities. — St.  Laurent,  Maroni  River;  1  male,  December,  1904; 
Cayenne,  French  Guiana;  I  male,  January,  1904. 

Jyi?^.— Cat.  No.  9267,  U.S.N.M. 

Genus  STERRHA  Hubner. 
STERRHA  FARADA,  new  species. 

Forewing. — ^Thickly  clothed  with  dull  rufous  and  olive  scales;  the 
lines  darker,  diffuse,  and  indistinct;  first  line  bent  in  cell,  then  oblique; 
a  thick  median  shade,  curved  beyond  the  cell  spot,  which  is  indistinctly 
ocelloid  with  center  pale;  outer  line  finer;  dentate-lunulate  at  five- 
sixths;  a  dark  marginal  line;  fringe  gray. 

Hindnning, — Without  first  line. 

Under  side  pale  ochreous,  in  the  forewing  suffused  with  pinkish 
gray;  the  outer  lines  marked  in  both  wings. 

Head,  thorax,  and  abdomen  like  wings;  face  and  palpi  brown  above, 
paler  below. 

E^cpanse  of  wings. — 25  mm. 

Locality. — Guadalajara,  Mexico;  1  female. 

Near  to  Sterrha  inficeta  Dognin,  from  Ecuador,  and  also  resembling 
Eimailtis  ochratipennis  Warren,  from  Venezuela,  but  this  is  yellower. 
Hind  tibiae  with  terminal  spurs  only. 

Type.—QsX.  No.  9268,  U.S.N.M. 
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Genus  SYNELYS  Hulst. 
SYNELYS  IRRUFATA,  new  species. 

Foreitying, — Ochreous  with  a  pinkish  flush  and  dusted  with  gray;  all 
the  lines  darker  pinkish;  first  line  fine  and  obscure,  sharply  angled  in 
cell,  from  one-fifth  of  costa  to  one-fourth  of  inner  margin;  median 
shade  thick,  with  obscurely  dentate  edge,  from  costa  just  beyond  mid- 
dle; angled  on  vein  6,  then  oblique  to  middle  of  inner  margin,  the 
minute  dark  cell  dot  on  its  inner  edge;  outer  line  from  five-sixths  of  costa 
to  three-fourths  of  inner  margin,  liinulate-dentate,  angled  acutely  out- 
ward on  vein  6,  followed  by  two  submarginal  lines;  marginal  dots 
small;  fringe  concolorous. 

Iflndwimj. — Similar,  but  without  inner  line. 

Under  side  of  forewing  pinkish  gray;  of  hindwing  clear  pale  o<*hre- 
ous;  the  outer  lines,  cell  spots,  and  marginal  dots  represented. 

Face,  palpi,  and  collar  dark,  black-brown;  vertex,  antennae,  thorax, 
and  abdomen  like  wings. 

ExpatiHe  ofnnngs, — 24  mm. 

Locality, — Jalapa,  Mexico;  1  male. 

TV/?^.— Cat.  No.  9269,  U.S.N.M. 

Genus  TRICENTRA  Warren. 
TRICENTRA  AURILIMBATA,  new  species. 

Foretcing, — Uniformly  lake-red;  the  fringe  and  a  narrow  strip  of 
margin  bright  yellow;  the  edge  of  the  red  ground  uniformly  undulat- 
ing between  the  veins;  the  three  lines  similarly  wav}',  slightly  darker 
than  ground  color;  the  inner  simply  curved,  the  two  outer  excurved 
above  and  incurved  below  middle;  discal  mark  a  long  narrow  line  of 
whitish,  each  end  a  white  dot. 

Hindynng. — The  same,  without  first  line. 

Under  side  very  pale  pink,  the  fringes  pale  yellow;  costa  of  fore- 
wing  deep  red  at  base. 

Head,  thorax,  and  abdomen  above  red  like  wings;  abdomen  below; 
pectus,  and  legs,  lower  part  of  face,  and  under  side  of  palpi  pale  ochre- 
ous;  antennae  and  fore  legs  deep  red. 

E,v panne  of  vdvgs, — 17  mm. 

lA>calUy. — St.  Laurent,  Maroni  River,  French  Guiana;  January, 
1905. 

Type.— Cat.  No.  9270,  U.S.N.M. 

TRICENTRA  BIGUTTATA.  new  species. 

Foreiring, — Dull  pink,  suffused  with  olive-gray-brown;  this  suffusion 
extending  over  the  basal  area  to  first  line,  along  the  costa,  between  the 
discocellular  and  the  second  line,  and  forming  streaks  between  the 
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veins  toward  hind  margin;  the  three  lines  rather  thick,  olive-fuscous, 
waved;  the  two  outer,  as  usual,  outcurved  above  middle  and  incurved 
on  submedian  fold,  the  inner  line  outcurved  on  the  same  fold  and 
nearly  touching  second;  on  discocellular  two  large  round  silvery-white 
spot«  finely  ringed  with  scarlet;  marginal  line  olive-fuscous,  thick; 
fringe  pale  yellow,  with  gray  dusting. 

Hindwiiig, — Like  forewing. 

Under  side  dull  grayish  pink;  the  fringe  dull  yellow. 

Head,  thorax,  antennae,  and  forelegs  olive-fuscous;  the  face  red- 
brown;  under  side  of  abdomen  and  legs  dull  pink. 

Expanse  of  wings, — 18  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana,  March,  1904. 

Ty/>^.— Cat.  No.  9271,  U.S.N.M. 

TRICBNTRA  BRUNNEOMARQINATA,  new  species. 

Foreimng. — Whitish  straw-color;  the  costal  and  hind  margins  broadly, 
olive-brown;  the  costal  margin  at  base  starting  from  inner  margin; 
the  apex  more  broadly  brown;  cell  mark  double,  formed  by  two  white 
spots,  that  at  upper  end  of  discocellular  a  dot,  the  lower  one  round  and 
large,  both  surrounded  by  brown  scales  on  a  yellow  ground;  three  wavy 
red  lines,  antemedian,  median,  and  postmedian,  the  last  two  outcurved 
widely  above  and  incurved  on  submedian  fold;  the  edge  of  the  brown 
costal  margin  at  base  is  edged  with  red,  and  the  curved  inner  edge  of 
the  outer  margin  with  red  wedge-shaped  marks  on  veins  preceding  a 
dark  brown  dentate  line;  marginal  line  dark  brown,  fringe  dark  olive 
yellowish,  with  brown  patches  at  apex;  middle,  and  anal  angle,  the  yel- 
low tinge  slightly  encroaching  on  the  brown  margin  above  and  below 
middle. 

Ilindwlng. — Similar,  but  the  two  cell  marks  both  large  and  white. 

Under  side  pinky  cream- color;  the  dark  markings  brownish  rosy; 
cell  of  forewing  also  rosy  tinged;  fringe  olive-yellow. 

Head,  shoulders,  patagia,  and  base  of  abdomen  red-brown,  rest  of 
abdomen  ochreous  tinged  with  brown;  lower  half  of  face,  fillet,  thorax, 
and  Ijase  of  patagia  ochreous;  abdomen  below  and  legs  ochreous;  fore- 
legs red-brown. 

Expanse  of  wings, — 17  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana,  October,  1904. 

Type.— Cat.  No.  9272,  U.S.N.M. 

TRICENTRA  COLLIGATA,  new  species. 

Forewing. — Yellow;  the  costa  narrowly  bronzy  purple;  all  the 
markings  blood-red;  these  consist  of  an  antemedian  and  postmedian 
line,  and  a  median  and  marginal  fascia;  these  are  all  connected  by  a 
horizontal  band  running  from  base  to  hind  margin  along  the  submedian 
fold;  fringe  yellow,  marked  at  apex  and  from  vein  4  to  1  with  blood- 
red. 
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Ilijidwlng. — With  three  large  blood-red  costal  blotches  giving  rise 
to  two  thick  curved  lines  attenuated  in  middle,  and  a  broad  marginal 
band;  base  of  wing  marked  also  slightly  with  red;  fringe  yellow  with 
a  blood-red  patch  at  middle. 

Under  side  dull  red;  forewing  with  anal  region  yellow  and  upper 
half  of  fringe;  hindwing  with  base  and  two  narrow  bands  yellow; 
fringe  yellow  except  at  middle.  Collar,  vertex,  antennas,  face,  and 
palpi  deep  red;  shoulders,  thorax,  and  basal  half  of  patagia  yellow; 
tips  of  patagia  red;  dorsum  red  with  a  yellow  stripe  down  the  middle; 
under  side  of  abdomen  and  legs  yellow;  legs  externally  rosy. 

Expanse  of  wings. — 11  mm. 

Locality, — Cayenne,  French  Guiana;  June,  1904. 

Type.—C9i.t.  No.  9273,  U.S.N.M. 

TRICENTRA  CONSEQUENS,  new  species. 

Foretmng, — Bright  brick-red,  along  the  costa  and  toward  apex  lilac- 
gray;  the  costa  with  brown  dusting;  lines  red-brown;  first  near  base 
strongly  outcurved  in  cell  before  the  cell  spot,  which  consists  of  two 
partially  confluent  silvery  white  dots  followed  immediately  by  a  quad- 
rate deep  red-brown  patch;  outer  and  submarginal  lines  parallel  to  each 
other,  outcurved  to  submedian  fold;  hind  margin  yellow,  more  broadly 
above  middle,  preceded  by  a  purplish  brown  band,  which  is  itself 
broader  above  middle;  fringe  yellow. 

Hindwing. — Wholly  brick-red,  with  similar  markings;  the  brown 
band  before  the  yellow  hind  margin  of  uniform  width. 

Under  side  pale  pink,  darker  toward  margin,  with  the  outer  line 
darker;  fringes  and  hind  margins  pale  yellow. 

Head  dark  brown;  thorax  and  abdomen  bright  brick-red. 

Expatise  of  wingn. — 17  mm. 

Locality. — Cayenne,  French  Guiana;  2  males,  January,  1904. 

Type.—C^i.  No.  9274,  U.S.N.M. 

TRICENTRA  FLAVISTIGMA,  new  species. 

Forewing. — Uniform  dark  violet;  the  fringe  and  extreme  hind  mar- 
gia  yellow;  the  extremity  of  the  violet  area  crenulate  from  vein  to 
vein  and  touching  margin  at  vein  3;  three  dark  waved  cross  lines,  the 
inner  simply  curved,  the  outer  two  incurved  below  middle;  cell  spot  a 
long  oval,  yellow,  edged  with  red;  costal  edge  narrowly  white. 

Himhoing. — Like  forewing. 

Under  side  duller;  the  yellow  cell  marks  plainer. 

Head,  thorax,  and  abdomen  concolorous  with  wings;  vertex  and 
antennal  shaft  snow-white. 

Expanse  of  wings. — 18  mm. 

Locality. — Rockstone,  Kssequibo,  British  Guiana,  September,  1904. 

Tkp^.— Cat.  No.  9275,  U.S.N.M. 
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TRICBNTRA  IGNEPUMOSA,  new  species. 

Forefining, — With  a  broad  costal  streak  and  outer  third  of  wing  olive; 
the  rest  of  wing  to  three-fourths  of  inner  margin  and  as  far  as  the 
cell-fold  deep  red,  edged  outwardly  by  a  thick  dark  shade;  base  of 
costa  deep  purple;  the  three  lines  purple,  first  oblique  outward  from 
one-sixth  of  costa,  outcurved  above  and  below  median,  to  one-third  of 
inner  margin,  the  inclosed  spac^  deeper  red;  postmedian  and  submar- 
ginal  lines  dentate- lunulate,  parallel,  outcurved  above  and  incurved  to 
vein  2,  thence  vertical;  a  small  white  dot  at  lower  end  of  discocellular; 
fringe  yellow,  slightly  tinging  the  outer  margin. 

Hind^mng, — With  the  whole  basal  half  red,  its  outside  edge  darkened 
by  two  thick  nearly  coalescent  black  lines;  the  extreme  base  deeper 
red;  cell  mark  angulated,  yellow,  wider  at  extremities  than  in  middle; 
rest  of  wing  olive;  fringe  yellow. 

Under  side  smooth  pinkish  white,  the  forewing  suffused  with  dull 
purple;  a  postmedian  thick  median  shade  across  each  wing,  blackish, 
tinged  with  vinous;  fringes  yellow. 

Head,  thorax,  and  basal  half  of  abdomen  red;  anal  half  olive;  under 
side  and  legs  pinkish  ochreous;  forelegs  red. 

Expanse  of  wings, — 17  mm. 

Locality, — St.  Laurent,  Maroni  River,  French  Guiana,  November, 
1904. 

7j??e^.— Cat.  No.  9276,  U.S.N.M. 

TRICENTRA  PERCROCEA,  new  species. 

Forewing.— ijoXAQTi  yellow,  speckled  with  reddish  brown  scales;  the 
base  and  apex  above  middle  suffused  with  red-brown;  basal  lines  very 
obscure,  outcurved  at  one-third;  the  two  outer  lines  from  three-fifths 
and  three-fourths  of  costa  to  two- thirds  and  five-sixths  of  inner  margin, 
respectively,  both  strongly  dentate,  but  the  inner  of  the  two  obscurely 
marked,  except  beyond  cell,  where  it  bears  two  large  teeth  more  or 
less  confluent  into  a  blotch;  an  interrupted  dark  marginal  line;  fringe 
yellow,  with  a  black  blotch  at  vein  4. 

HindwiTuj, — Yellow;  only  the  submarginal  line  marked,  the  area 
beyond  it  dusted  with  olive  scales;  on  the  discocellular  two  single  rings 
of  purplish  scales;  fringe  pale  yellow,  dusted  with  gray  toward  apex. 

Under  side  pale  yellow;  upper  half  of  forewing  dull  rosy;  the  dark 
blotch  in  postmedian  line  square  and  prominently  darker,  running  out 
into  the  dark  spot  in  fringe. 

Head,  thorax,  and  abdomen  deep  yellow,  varied  with  red;  collar 
vertex,  upper  part  of  face,  and  palpi  reddish;  third  segment  of 
abdomen  marked  with  red-brown. 

Expanse  of  wings. — 16  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  March,  19(J4. 
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Forewing  bluntly  bent  at  vein  4;  when  fresh  the  forewing  possibl}' 
has  a  diseal  mark  like  the  hindwing. 
Type.—C2Lt,  No.  9277,  U.S.N.M. 

TRICENTRA  VINOSATA.  new  species. 

FoTeioing, — Deep  vinous-red,  suffused  with  darker,  more  or  less 
obliterating  all  markings;  fringe  yellow  from  apex  to  middle  where 
the  wing  is  indented,  and  again  beyotd  submedian  interspace,  where 
the  extreme  hind  margin  also  is  yellow;  a  minute  dot  of  silvery  white 
scales  at  bottom  of  discocellular. 

Ilindicing, — Slightly  paler,  showing  a  dark  basal  line,  broad  median 
fascia,  and  acutely  dentate  postmedian  line;  marginal  line  dark  before 
the  yellow  fringe,  which  is  broadl}'  interrupted  with  vinous  beyond 
vein  0  and  below  middle;  cell  spot  linear,  paler  vinous. 

Under  side  deep  dull  rosy,  with  the  fringe  yellow. 

Head,  thorax,  and  abdomen  deep  vinous;  abdomen  beneath  and  legs 
pinkish  ocherous. 

Expanse  ofirings, — 18  mm. 

Locality,— ^t.  Laurent,  Maroni  River,  French  Guiana,  November, 
19()4. 

Type.— Cvit.  No.  9278,  U.S.N.iM. 

Subfamily  HVUKIOMKNIN^^. 

Genus  EUDULE  Hubner. 
EUDULE  BASIPUNCTA,  new  species. 

Foreiinng. — Greenish  brown,  the  same  color  as  in  E,  annuligera 
Warren,  slightly  transparent,  with  the  veins  and  cell  spot  showing 
darker;  a  small  red  spot  at  extreme  base. 

IHndv'lng. — Deep  red;  the  base,  costa,  from  before  middle  and  hind 
margin  blackish,  of  uniform  width;  fringe  blackish;  inner  margin 
quite  narrowly  black;  a  small  black  cell  spot. 

Under  side  like  upper,  but  the  forewing  paler. 

Head,  thorax,  and  abdomen  blackish;  a  red  spot  at  sides  of  thorax. 

Expaiine  of  wing m, — 22  mm. 

Zocrtf/iVy.— Chachapoyas,  Peru,  1889  (de  Mathan);  1  male. 

Type.— C^t.  No.  9279,  U.S.N.M. 

EUDULE  PARCA,  new  species. 

Fcyreioing, — Semi  transparent,  dull  red  at  base,  dull  smoky  blackish 
in  the  larger  outer  half,  costa  narrowly  dark  from  base;  the  red  color 
occupies  three-fourths  of  the  length  of  the  cell  ending  in  a  round  pro- 
jection and  fills  up  the  space  between  veins  1  and  2,  ending  at  four- 
fifths  in  a  blunt  projection;  inner  margin  dark  below  vein  1;  fringe 
smoky  blackish. 
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Hindwing, — Smoky  blackish,  the  costa  from  base  to  haifwa^^  and 
reaching  to  middle  of  cell  red. 

Underside  like  upper. 

Head,  thorax,  and  abdomen  blackish. 

Expanse  of  wings, — 26  mm. 

Locality. — Loja,  Ecuador;  1  male. 

The  amount  of  red  is  much  more  restricted,  especially  in  the  hind- 
wings,  than  in  E.  herona  Druce. 

Type.-^^t.  No.  9280,  U.S.N.M. 

Genus  LEPTIDULE  Butler. 
LEPTIDULE  SULCIFERA.  new  species. 

Fm^eiomg. — Deep  yellow,  more  opaque  along  the  margin,  semitrans- 
parent  in  the  center  below  median  vein,  which  runs  not  along  the  cen- 
ter of  wing,  as  usual,  but  at  only  one-fourth  from  costa,  the  cell  with 
a  longitudinal  furrow  from  base  to  end  and  a  thickening  and  contor- 
tion of  the  wing  membrane  toward  end  below  the  subcostal. 

Hindwing. — Without  furrow  or  contortion. 

Underside  the  same. 

Head,  thorax,  and  abdomen  concolorous  with  wings;  antennae,  front 
of  forelegs,  and  the  tarsi  of  all  the  legs  blac^kish. 

Eotpanse  of  wings. — 30  mm. 

Locality. — Oaxaca,  Mexico;  1  male. 

Type.—C2Lt.  No.  9281,  U.S.N.M. 

Genus  CAMBOGIA  Guen^e. 
CAMBOGIA  CANCELLATA,  new  species. 

Forewing. — Pale  yellow;  the  veins  and  lines  reddish  brown;  the 
lines  all  thicker  at  costa;  four  in  basal  are^,  all  bent  in  cell,  then 
inwardly  oblique;  the  fourth  o})Solete  below  middle;  tifth,  parallel  to 
the  other  four,  touches  the  large  black  cell  spot  forming  the  inner 
edge  of  the  central  fascia;  three  post  median  lines,  angled  outward  on 
veins  6  and  4,  complete  the  band;  above  the  cell  spot  an  oblique  streak 
from  costa  runs  into  the  sixth  line;  three  finer  waved,  lunulate  and 
submarginal  lines,  the  third  hardly  visible;  marginal  line  crenulate; 
fringe  yellow,  checkered  with  brown. 

Hindwing. — With  two  short  lines  close  to  base,  followed  by  the 
brown-black  cell  spot,  tbe  lines  beyond  it  as  in  forewing,  but  somewhat 
less  regular. 

Underside  whitish;  the  lines  showing  dull  brown;  the  cell  spot 
black. 

Face  and  palpi  deep  ferruginous;  vertex  and  thorax  yellow,  spotted 
with  brown;  abdomen  wanting. 

Expanse  of  wings. — 30  mm. 

Locality. — Carabaya,  southeastern  Peru;  1  male. 
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The  hind  margin  of  both  wings  is  distinctly  crenulate,  of  hindwing 
faintly  angled  at  vein  4. 

Type. -Cat.  No.  9282,  U.S.N. M. 

Genus  BOMBIA,  new  genus. 

Distinguished  from  Heterusia^  with  which  it  agrees  in  neuration, 
by  the  shape  of  wings. 

Ff/rei/jim/.  —  CoaiA  sinuate,  indented  before  apex,  which  is  bluntly 
produced  and  subfalcate:  hind  margin  strongly  protuberant  in  middle. 

Iltndtiying. — Protuberant  at  middle  of  bind  margin  and  with  the 
anal  angle  lobed;  the  inner  margin  strongly  lobed  at  one-third. 

Antennas  lamellate,  quite  simple;  face  and  palpi  hairy;  tongue  and 
frenulum  present,  the  latter  very  fine. 

Type. — BoTuhia  protuberans^  new  species. 

BOMBIA  PROTUBERANS,  new  species. 

Forexning. — Dark  fuscous-brown,  toward  base  more  olive-brown;  an 
oblique  oval  white  blotch  beyond  cell  between  veins  5  and  3,  its  lower 
edge  along  vein  3  flattened;  fringe  concolorous. 

Hindwing. — With  the  base  more  broadly  olive-brown  and  without 
a  blotch. 

Under  side  of  forewing  in  basal  half  deep  snuff-brown,  the  outer 
area  grizzled-gray,  the  apex  paler;  the  white  blotch  as  above;  hind- 
wing, grizzled-gray,  striated  with  black,  with  the  inner  margin  and 
two  outer  bands  obscurely  reddish. 

Head,  thorax,  and  abdomen  olive-brown,  legs  ochreous  with  darker 
color. 

Fxpanae  of  wingn. — 24  mm. 

Z^c«//Vy.— Chachapoyas,  Peru,  1S89  (de  Mathan),  1  male. 

The  unique  specimen  is,  unfortunately,  much  wasted. 

Type.— Cat.  No.  9283,  U.S.N.M. 

Genus  ERATEINA  Doubleday. 
ERATEINA  BRUNNEA,  new  species. 

J^orewing. — Dark  olive-brown,  more  olive  toward  base,  tinged  along 
hind  margin  and  toward  anal  angle  with  red;  a  slightly  curved  hyaline 
white  band  just  beyond  middle  from  below  subcostal  vein  to  vein  2  at 
two-thirds  of  it^  length;  the  veins  across  it  marked  darker  on  its  outer 
edge;  fringe  brown  and  red,  the  tips  white. 

Ilindxring.-  Dull  coppery  red,  the  basal  two-fifths  dull  olive-fus- 
cous; a  narrow  blackish  margin  to  vein  6,  below  it  marked  only  by  a 
few  blackish  scales  on  the  veins,  which  are  dark  at  their  ends;  fringe 
white  between  the  veins,  blackish  beyond  them. 

Under  side  of  forewing  purplish  red,  paler  red  mixed  with  yellow 
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scales  toward  hind  margin;  inner  margin  below  median  vein  nearly 
to  anal  angle  silvery  white,  its  outer  edge  commencing  as  a  broad 
spot  in  middle  of  cell;  discocellular  marked  by  a  narrow  lustrous 
line;  the  white  hyaline  band  extended  to  costa  above  and  there  opaque, 
below  vein  2  curved  and  quite  narrow,  inclosing  a  dull  blackish  space; 
a  dull  yellow  submarginal  streak;  fringe  olive,  mottled  with  paler; 
hindwing  with  the  flap  and  space  immediately  beyond  vinous- red 
splashed  with  silvery  scales  and  with  the  veins  pale  before  a  wavy- 
edged  band  of  which  the  upper  half  is  silvery  white  and  the  lower 
pale  fawn-color,  followed  b\'  a  broader  band  of  orange-red,  edged 
above  with  some  yellow  scales;  marginal  area  deep  vinous-red,  varied 
with  black  and  yellow  scales,  running  out  into  the  fringe  along  the 
veins,  which  between  them  is  bright  white. 

Head,  thorax,  and  abdomen  olive-fuscous;  orbits  of  the  eyes,  a  fine 
line  down  center  of  face,  and  under  side  of  palpi  white;  segmental 
rings  of  abdomen  yellow  above,  white  beneath;  pectus  and  femora 
silky  white,  rest  of  legs  mottled  with  pale. 

Etpaiise  of  icings. — 40  mm. 

Locality, — Bolivia;  1  male. 

The  hindwing  is  shaped  much  as  in  undulata  Saunders,  and  the  white 
band  of  forewing  is  nearest  that  of  drucei  Theirry-Meig. 

Type.—G^i.  No.  9284,  U.S.N.M. 

ERATEINA   SATELLITES,  new  species. 

Forewing. — Dark  olive-brown;  the  veins  and  costal  edge  wbitish, 
especially  toward  hind  margin;  a  roundish  hyaline  white  blotch 
between  veins  2  and  4  at  their  origin  touching  the  fine  white  cell  mark; 
beyond  it  toward  hind  margin  between  veins  2  and  3  a  small  round 
yellow  spot;  fringe  (worn)  concolorous. 

Ilindxcin^. — Brown-black  with  a  hyaline  white  central  blotch  with 
curved  outer  edge  running  from  vein  6  to  2,  its  basal  edge  diffuse. 

Under  side  of  forewing  like  upper,  but  the  veins  toward  margin 
broadly  pale  and  the  discocellular  white  and  crescentic;  hindwing 
white,  with  broad  dark  marginal  border  crossed  by  white  veins,  and 
with  a  white  marginal  line  and  a  yellow  blotch  between  veins  2  and  3; 
flap  white  and  small. 

Head,  thorax,  and  abdomen  fuscous;  segments  of  abdomen  ringed 
with  white;  edges  of  patagia  ochreous;  corslet  yellow;  face  black, 
with  white  cheeks. 

Expanse  of  wings. — 30  mm. 

Locality. — Bolivia;  1  male. 

Hindwings  rounded,  as  in  siUquata  Guen^e  and  radiaria  Henich- 
Schaeffer. 

7y^^.— Cat.  No.  9285,  U.S.N.M. 
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Genus   OREONOMA  Warren. 
OREONOMA  RUBRIPLAGA,  new  species. 

Forewing, — Brown-black,  with  four  orange-red  blotches;  three  above 
middle  of  wing,  and  one  much  larger  below  it;  the  three  outwardly 
oblique  and  parallel,  first  quite  small  at  middle  of  cell,  the  second 
oval  along  the  diseocel  hilar,  the  third  twice  as  long  but  narrower, 
reaching  from  vein  8  to  4;  the  large  one  below  lies  along  vein  1,  is 
broadest  at  middle  and  almost  or  quite  touches  the  discocellular  spot 
above;  a  minutti  red  dot  on  vein  2;  costa  at  base  obscurely  reddish; 
fringe  brown-black. 

Iliyidwing.-  HYoyfXi'hhiQk  with  obscure  red  submarginal  dots  on 
veins  1  and  5  and  on  the  submedian  fold;  fringe  concolorous. 

Under  side  of  forewing  blackish  brown;  costa  and  apex  red;  base 
of  costa  with  two  yellow  spots;  the  orange  spot*^  as  above,  the  outer- 
most extended  to  costa  and  there  whitish;  the  cell  with  scattered 
orange  scales;  fringe  and  hind  margin  brown;  hindwing  olive-brown; 
the  base  of  costa  and  a  broad  smear  from  base  of  cell  narrowing  to 
hind  margin  silvery  white,  both  edged  with  and  concealing  some 
vinous-red  scales;  fringe  brown  above  vein  4,  with  the  basal  half 
silvery  white,  preceded  by  vinous  scales. 

Head,  thorax,  and  abdomen  black-brown,  the  thorax  with  some 
reddish  hairs;  abdomen  beneath  and  the  rough  hairs  on  the  femoi'a  of 
legs  whitish. 

Expanse  of  wings. — 33  mm. 

Locality. — Cajon,  Peru;  1  male. 

Type.—C^t.  No.  9286,  U.S.N.M. 

Genus  TROCHIODES  Guen^e. 
TROCHIODES  SUBPOHLIATA,  new  species. 

Foreicing. — Deep  black,  with  an  oblique  hyaline  white  blotch  from 
subcostal  vein  before  middle,  bounded  below  by  vein  2,  its  outer  end 
widened  and  rounded,  reaching  to  two-thirds  of  vein  3,  twice  slightly 
indented  outwardly  and  once  Inwardly,  the  veins  across  it  finely  black; 
the  subcostal  vein  before  it  along  cell  fringed  with  a  comb  of  long 
oblique  dark  hairs,  from  the  base  of  which  a  long  pencil  of  ochreous 
hair  rises,  reaching  to  end  of  cell,  but  normally  concealed  in  a  furrow 
running  below  median  vein  between  it  and  a  raised  blister-like  patch 
below  cell;  inner  margin  with  a  streak  of  blue  scales  from  base  to 
be^'ond  middle. 

Ilindioing. — Hyaline  white,  with  the  borders  broadly  black;  the 
white  space  resembling  that  in  T.  cachara  Schaus,  the  veins  across  it 
white,  except  shortly  along  margins;  fringe  black,  with  a  white  spot 
between  veins  6  and  6;  inner  margin  blue,  as  in  forewing. 
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Under  side  ais  in  pohlmta  Felder;  forewing  with  a  deep  indented 
furrow  from  above  submedian  fold  from  near  base  to  below  end  of 
cell. 

Ejtpanse  of  icings, — 35  mm. 

Locality. — San  Antonio,  Bolivia  (Garlepp),  1  male. 

The  type  ot  pohliata  Felder  is  a  female. 

7V/>d.--Cat.  No.  9287,  U.S.N.M. 

Genus  COPHOPODA,  new  genus. 

Foreicing. — Elongate;  costa  straight;  apex  acute,  especially  in 
female;  hind  margin  obliquely  curved,  in  female  slightly  sinuous. 

lllndiiying, — Elongate;  inner  margin  proper  very  short,  visibly 
lobed,  almost  in  a  line  with  lower  part  of  hind  margin,  which  is  bluntly 
bent  at  vein  4. 

Antenna?  of  male  bipectinate  for  two-thirds,  the  pectinations  tnicK- 
ened  upward;  of  female  filiform;  palpi  slender,  porrect,  short,  not 
reaching  beyond  face;  tongue  fine;  frenulum  present;  fore  and  middle 
legs  long  and  slender;  hind  legs  short,  somewhat  aborted,  without 
spurs;  abdomen  long  in  both  sexes;  anal  tuft  bifid  above. 

Neuratian, — Forewing,  cell  more  than  half  as  long  as  wing;  disco- 
cellular  short,  vertical;  first  median  nervule  at  three-fourths;  second 
at  seven-eighths;  radials  normal,  but  5  somewhat  above  middle  of  dis- 
focellular;  7,  8,  9,  stalked;  10  and  11  from  cell,  10  anastomosing  with 
11  and  again  with  8,  9,  the  areole  being  double;  hind  wing,  costal  and 
sul>costal  anastomosing  nearly  to  end  of  cell;  6,  7  hardly  stalked;  dis- 
cocellular  oblique,  radial  from  the  center;  medians  as  in  forewing. 

Type, — Cophopoda  pyralidiminia^  new  species. 

COPHOPODA   PYRALIDIMIMA,  new  species. 

Ff/reiring. — Rusty  ochreous,  dusted  with  dark  gray;  the  base  of  costa 
and  streaks  along  the  two  folds  somewhat  paler,  with  the  dusting 
thicker;  the  two  lines  dark  gray,  but  obscure;  first  from  one-fourth 
of  costa  to  one-third  of  inner  margin,  sharply  angled  in  cell;  outer 
from  two-thirds  of  costa  to  two-thirds  of  inner  margin,  angled  on  vein 
6;  just  beyond  it  on  inner  margin  traces  of  a  parallel  median  shade; 
cell  spot  brown;  a  row  of  marginal  black  dots  between  veins;  fringe 
rusty  gray,  darker,  the  basal  half  darker;  costa  dotted  with  blackish. 

Ilindwing, — Grayish  ochreous,  thickly  dusted  with  dark  gray,  with 
a  pale  curved  submarginal  spac^;  cell  spot  dark;  fringe  of  inner  mar- 
gin long,  dusky  with  black. 

Under  side  gray-brown  thickly  powdered  with  dark  atoms;  outer 
line  and  cell  spots  brown. 

Vertex  and  thorax  like  forewing;  abdomen  like  hindwing;  face  and 
fore  legs  brownish;  antennal  shaft  pale  ochreous,  the  pectinations 
blackish. 
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Krpa7ii<e  of  wings. — Male,  22  mm.;  female,  20  mm. 
Locality. — Ca«tro,  Parana,  Brazil;  2  males,  1  female. 
The  single  female  is  paler  and  slightly  smaller  than  the  males. 
Type.—Cfii.  No.  9288,  U.S.N.M. 

Genus   DOCHEPHORA  Warren. 
DOCHEPHORA  FUMOSA,  new  species. 

Forewing, — Dull  gmy-brown,  with  traces  of  dark  lines  on  costa; 
outer  line  at  two-thirds  curved,  double,  denticulate;  cell  spot  large, 
dark  brown;  the  whole  of  the  central  space  below  median,  extending 
almost  to  base,  filled  with  fuscous-brown  scales;  submarginal  line  pale, 
denticulate,  preceded  by  a  dark  shade;  fringe  brown;  subcostal  space 
pale  ochreous. 

irindtping. — Pale  brown,  much  clouded  with  darker;  the  pouch- 
like space  above  dark  and  the  pencil  of  hairs  from  base  whitish. 

Under  side  of  forewing  dull  brown,  with  the  cell  spot  and  outer 
line  dark;  the  pencil  of  hairs  ochreous;  hind  wing  brown,  with  the 
costal  and  apical  area  and  the  pouch  blackish. 

Head  and  prothorax  pale  ochreous;  thorax  and  abdomen  brownish; 
second  segment  with  a  broad  blackish  ring;  the  others  marked  with 
black. 

Expaiine  of  icings, — 19  mm. 

Locality. — Aroa,  Venezuela;  1  male,  I  female. 

The  female  is  paler  and  has  all  the  basal  markings,  as  well  as  the 
others,  distinct  from  costa  to  inner  margin,  and  three  lines  on  the 
hindwings. 

Type.-C2Li.  No.  9289,  U.S.N.M. 

DOCHEPHORA  NUDATA,  new  species. 

Foreining. — Pale  grayish  brown,  the  subcostal  vein  narrowly  ochre- 
ous; along  the  basal  half  of  costa  can  be  seen  a  dark  curved  line  near 
base  followed  by  a  pale  band,  and  three  or  four  dark  lines  in  the  cen- 
tral fascia,  none  reaching  below  cell;  a  long,  oval,  blackish,  scaled 
pouch  between  the  median  and  first  median  nervule;  at  two-thirds,  a 
dark  pale-edged  outer  line,  indented  on  vein  7,  then  outcurved  before 
running  inward,  touching  the  outer  end  of  the  pouch  to  beyond  middle 
of  inner  margin,  followed  by  two  more  faint  dark  lines;  submarginal 
line  white,  dentate,  preceded  by  a  dark  shade;  marginal  line  dark, 
interrupted;  fringe  brownish,  mottled  with  paler,  especially  between 
veins  3  and  4,  where  the  margin  is  also  paler. 

Ilindwing. — Whitish,  the  inner  margin  broadly  pale  brownish,  with 
traces  of  two  dark  lines  and  a  dark  marginal  line;  fringe  white. 

Under  side  of  forewing  dark  gray,  with  the  fascia  marked  on  costa; 
inner  margin  whiter;  the  pencils  of  hairs  white,  base  of  pouch  black- 
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ish,  the  outer  half  brown;  hindwing  pale  with  the  apex  broadly  dark 
brown;  traces  of  three  cross  lines. 

Head,  thorax,  and  abdomen  like  wings,  but  the  head,  shoulders, 
patagia,  and  basal  segment  of  abdomen  paler,  more  ochreous;  a  whitish 
streak  across  prothorax,  and  patagia,  forming  a  pale  spot  at  base  of 
each  forewing;  forelegs  fuscous  in  front;  antennae  with  blackish  rings. 

Ej^paiise  ofwingn. — 25  mm. 

Locality, — Chanchamayo,  Peru;  1  male. 

Very  much  like  D.  pik)sa  Warren  from  Costa  Rica,  but  the  hind- 
wing  beneath  is  entirely  without  the  rough  hairs  with  which  pllosa  is 
clothed.  The  pouchlike  space  on  hindwing  is  not  blackish,  either  above 
or  below,  and  there  seems  to  be  no  pencil  of  hairs  from  the  base. 

7Vj9^.— Cat.  No.  9290,  U.S.N.M. 

DOCHBPHORA  OBSCURATA,  new  species. 

Female  very  much  like  the  female  of  D.  fumosn  from  Venezuela,  but 
with  the  ground  color  darker  and  all  the  lines  and  markings  less  clearly 
defined;  otherwise  the  descriptions  given  above  of  fumona  applies 
equally  to  the  present  species.  On  the  under  side,  however,  this 
species  is  in  both  wings  very  much  darker  than  the  same  surface  of 
fumom^  and  1  have  no  doubt  that  when  the  male  is  discovered  it  will 
be  found  to  differ  in  like  manner. 

Expwnse  of  wings. — 19  mm. 

Localities, — St.  Jean,  Maroni  River;  1  female,  April,  1904;  60  miles 
up  the  Maroni  River,  French  Guiana,  1  female,  August,  1904. 

Type.-Q9X.  No.  9291,  U.S.N.M. 

Genus  SEBASTIA  Warren. 
SEBASTIA  ASSIMILIS,  new  species. 

Exceedingly  like  xS.  d^ldaria  Warren,  described  below;  both  sexes 
are  slightly  smaller  and  duller  in  coloration  and  markings;  the  face  is 
whitish,  always  paler  than  in  dddaria^  the  outer  line  is  more  oblique 
from  the  costa  to  the  bend  at  vein  6;  in  deldaria  this  rises  vertically 
and  is  bent  outward  below  the  subcostal;  in  both  species  the  female 
wants  the  dark  basal  pat<*h  and  central  fast^ia,  which  characterize  the 
male. 

Expanse  of  wings. —  16  mm. 

Locality. — Cayenne,  French  Guiana;  1  male,  2  females,  January, 
1904. 

A  single  female  from  Tijuca,  Brazil,  expands  18  mm.  like  deldaria^ 
but  agrees  entirely  with  the  Cayenne  specimens  in  coloration  and 
markings. 

ryi>^.— Cat.  No.  9292,  U.S.N.M. 
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SEBASTIA  BALTEATA,  new  species. 

Foreitying, — Grayish  white,  the  markings  olive-gm}^  forming  dark 
bands  separated  by  clear  pale  spaces;  basal  patch  small;  pale  band  fol- 
lowing it  with  a  gray  patch  on  costa;  central  fascia  edged  by  olive-gray 
bands  of  two  lines  separated  by  a  middle  pale  space  with  a  curved  line 
down  it;  an  olive-gray  band  before  the  pale  submarginal  line;  mar- 
ginal line  dark,  interrupted  at  the  veins;  fringe  checkered. 

nindwing, — With  all  the  markings  reproduced,  except  the  basal 
ones;  in  the  male  with  the  costal  half  whitish,  without  markings. 

Under  side  paler;  all  the  markings  more  distinct,  the  ground  color 
being  less  dusted;  pencil  of  hairs  of  forewing  of  male  white;  the 
pouchlike  swelling  of  hindwing  long  and  colored  like  the  rest  of  wing, 
apparently  without  pencil  of  hairs  beneath. 

Head,  thorax,  and  abdomen  like  wings,  the  last  with  dark  wings; 
patagia  with  basal  half  pale,  outer  half  olive-gray,  blackish  in  middle. 

Expanse  of  wings. — 17  mm. 

Locality, — Orizaba,  Mexico;  1  male,  1  female. 

Superficial  1}^  much  like  the  type  species  S.  mal^f<ynnata  Warren, 
from  Brazil. 

ry/>.'.— Cat.  No.  9293,  U.S.N.M. 

SEBASTIA  DELDARIA,  new  species. 

Forewing. — Male,  grayish  fawn-color  in  outer  half  of  wing,  the 
basal  area  and  upper  half  of  central  fascia  filled  with  dark  fuscous 
scales;  lines  darker;  basal  line  close  to  base  angled  on  median,  slightU'- 
paler-edged;  inner  edge  of  central  fascia  at  one-third,  angled  ju^t 
before  the  black  cell  spot;  outer  edge  at  three-fifths,  angled  on  vein  6; 
the  band  beyond  fascia  and  the  lower  half  of  the  fascia  itself  paler; 
submarginal  line  waved,  pale,  inwardly  darker  edged;  an  interrupted 
black  marginal  line;  fringe  dark,  checkered  with  paler. 

Ilindwing. — With  all  the  lines  repeated  in  inner  marginal  half;  the 
costal  half  white,  the  long  oval  pouch  filled  with  black  scales. 

Under  side  whitish  gi*ay,  with  the  lines  dark  gray,  the  outer  line 
black  on  costa  of  forewing;  inner  margin  of  forewing  glossy  white, 
the  pencil  of  hairs  white,  hindwing  at  base  a  shorter  tuft  of  bright  red 
hairs;  costal  pouch  of  hindwing  clothed  with  darker  gray  scales. 

Head,  collar,  and  basal  half  of  patagia  pale  ochreous;  shoulders, 
thomx,  and  abdomen  dark  and  light  gray;  antennae  thickened,  strongly 
ciliated. 

Expanse  of  wings. — 17  mm. 

Locality. — SSo  Paulo,  southeastern  Brazil;  1  male,  1  female. 

The  female  is  fawn-colored  throughout,  without  the  dark  basal 
shadings  of  the  male,  the  upper  part  of  central  fascia  alone  being 
more  strongly  outlined.  The  lines  are  all  equally  plain  across  both 
wings  and  more  distinct  than  in  the  male. 

7V/>..-Cat.  No.  9294,  U.S.N.M.  Digitized  by  GoOglc 
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SEBASTIA  DORMITA,  new  species. 

Foreioiiig. — Male  brownish  cinereous,  crossed  by  a  series  of  darker 
lines,  all  oblique,  parallel  to  hind  margin  below  the  bend  in  and  beyond 
cell,  and  all  thicker  and  darker  on  costa;  the  outer  line,  which  is  more 
strongly  marked  than  the  rest,  and  the  line  bordering  the  pale  band 
beyond  it,  are  both  strongly  indented  inward  below  the  subcostal  vein, 
which,  as  well  as  the  median,  is  slightly  brownish  tinged;  submarginal 
line  dull  whitish,  denticulate,  connected  by  dark  lines  with  the  black 
dashes  along  margin  between  the  veins;  fringe  brown-gmy,  in  basal 
half  checkered  with  paler,  altogether  pale  in  the  apical  half. 

Ilindwing. — With  the  markings  repeated  below  the  middle,  but 
fainter;  upper  half  whitish  ochreous,  without  dark  scaling;  the  pencil 
of  hairs  lying  along  lower  margin  of  costal  cavity  deep  yellow. 

Under  side  pale  grayish  ochreous,  with  all  the  markings  dark  gray 
and  distinct;  pencil  of  hairs  of  forewing  ochreous,  yellower  at  tips. 

Male,  with  hind  wing  normal;  the  cell  spots  distinct. 

Head,  thorax,  and  abdomen  like  wings. 

Expanse  of  wings, — Male,  18  mm.;  female,  20  mm. 

Locality, — Castro,  Parana,  Brazil;  4  males,  2  females. 

Ty/?^.— Cat.  No.  9295,  U.S.N.M. 

SEBASTIA  HUMERATA,  new  species. 

Forewing. — Male,  olive-ochreous,  with  dark  olive-gray  shading;  a 
short  black  line  close  to  base,  marked  by  a  deep  black  dot  on  costa 
and  followed  by  a  curved  shade;  a  dark  curved,  somewhat  crenulate 
line  followed  by  a  diffuse  shade  before  the  black  cell  sp)ot,  and  a  simi- 
lar outer  shaded  line  at  two-thirds,  followed  by  a  pale  band  with  dark 
thread  along  it;  submarginal  line  pale,  regularly  waved,  preceded  by 
a  double  denticulate  shade  of  smoky-fuscous,  and  followed  by  a  band  of 
same  color  reaching  the  dark  marginal  dashes;  fringe  mottled  light 
and  dark. 

Hindwing. — With  similar  shades  on  the  inner  half  of  wing,  the 
Upper  half  whitish  without  markings;  the  costal  cavity  without  tuft 
of  hairs. 

Under  side  pale  whitish  ochreous,  with  the  dark  gray  shades  distinct, 
especially  the  cell  spots  and  outer  line  at  costa;  tuft  of  forewings  pale 
whitish  ochreous. 

Head,  thorax,  and  abdomen  like  wings;  the  face  and  prothorax 
rather  paler;  thorax  and  abdomen  with  dark  streaks.  The  female  is 
larger,  greener,  with  a  violet  tinge  along  cell  of  wings. 

Expanse  of  wings, — Male,  16  mm.;  female,  24  mm. 

Locality, — Sfio  Paulo,  southeastern  Brazil;  1  male,  1  female. 

Resembling  S,  dormita  in  coloration;  distinguished  by  the  dark 
curved  shades  instead  of  oblique  lines,  also  by  a  slight  shoulder  on 
costa  of  forewing  at  two-thirds  marked  by  a  few  rough  hairs^ 
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SEBASTIA  OLIVARIA,  new  species. 

Farewing, — Olive-green,  clouded  with  black;  the  lines  blackish  and 
diffuse;  a  line  close  to  base  and  the  usual  inner  line  beyond,  both  broad, 
angled  in  cell;  cell  spot  black  in  a  pale  central  space  of  ground-color, 
followed  by  an  oblique  diffuse  shade;  subraarginal  line  minutely  waved, 
running  close  to  margin;  marginal  line  dark  interrupted  at  the  veins; 
fringe  olive,  with  dark  checkering. 

Ilindwtny, — With  six  lines  and  shades,  the  third  at  middle, 
broadest. 

Under  side  dull  olive,  with  oblique  broad  postmedian  and  submar- 
ginal  dark  shades. 

Head,  thorax,  and  abdomen  olive;  the  thorax,  patagia,  and  meta- 
thoracic  tuft,  with  a  large  admixture  of  black  scales;  abdomen  with 
segmental  rings  and  dorsat  points  black. 

Expanse  oftcings, — 22  mm. 

Locality. — Ecuador;  1  male. 

Both  wings  are  narrow  and  elongate;  the  hind  wing  has  the  costal 
shoulder  containing  the  cavity  beneath  much  less  prominent  than  usual, 
the  cavity  itself  longer  and  covered  with  a  plain  flap,  without  tuft  of 
hairs;  the  tuft  of  hairs  on  forewing  and  the  hollow  in  which  it  lies  is 
shorter  than,  usual. 

Type.—CBX.  No.  9297,  U.S.N.M. 

SEBASTIA  PALLIDISTRIGA,  new  species. 

Fareming. — Pale  ochreous,  covered  with  dull  gray  and  fuscous 
shading,  the  only  distinct  pale  areas  being  a  subcostal  streak  and  the 
curved  band  beyond  outer  edge  of  central  fascia;  the  usual  lines  can 
be  faintly  traced,  the  outer  edge  of  central  fascia  especially  being 
dark  and  forming  a  blotch  beyond  cell;  the  cell  spot  is  large  and  dark. 

Iluidwlng, — With  the  outer  band  pale,  and  the  costal  area  ochreous, 
without  markings. 

Under  side  dull  ochreous  with  gray  markings;  the  pencil  of  hairs  of 
forewing  pale,  and  the  pouch  of  hindwing  unicolorous. 

Head  and  shoulders  and  anal  segments  of  abdomen  pale  ochreous, 
thorax  and  rest  of  abdomen  dark  olive-gray. 

Expanse  of  wings. — 15  mm. 

Locality. — Orizaba,  Mexico;  2  females. 

Neither  specimen  is  in  good  condition,  and  the  description  above 
given  is  necessarily  defective,  but  the  points  emphasized  will  be 
enough  to  distinguish  the  species;  the  forewings  appear  narrow. 

Type.— C2it.  No.  929S,  U.S.N.M. 
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Genus  TEPHROCLYSTIA  Hubner. 
TBPHROCLYSTIA  ANITA,  new  species. 

Forewing. — Eiirthy  brown;  lines  thick,  black,  not  continued  below 
the  median  veins;  basal  area  small,  ochreous,  shaded  with  reddish 
oi-ange,  edged  by  a  black  line;  central  fascia  limited  by  thick  curved 
black  lines,  the  space  between  yellowish,  tinged  with  orange;  on  each 
side  a  paler  band  with  dark  central  line,  the  outer  one  edged  on  costa 
externally  by  a  black  streak;  submarginal  line  hardly  visible,  marked 
by  a  pale  spot  between  veins  3  and  4  and  one  at  anal  angle;  marginal 
line  black,  with  pale  spots  at  the  ends  of  the  veins;  fringe  brown. 

Hindwing. — With  an  indistinct  dark  curved  central  line  followed 
by  a  paler  band;  traces  of  two  dark  lines  toward  base. 

Under  side  cinereous,  with  the  markings  darker;  the  outer  line 
blackish  at  costa;  submarginal  line  marked  by  a  complete  series  of 
pale  spots. 

Head,  thorax,  and  basal  segment  of  abdomen  yellowish,  with  orange 
speckling;  abdomen  dark  brown;  the  anal  segments  pale  gray. 

Expanse  of  wings. — Male,  16  mm.;  female,  17  mm. 

Localities, — Castro,  Parana,  Brazil;  1  male,  1  female;  Jalapa, 
Mexico,  1  female. 

7V/>^.— Cat.  No.  9299,  U.S.N.M. 

TEPHROCLYSTIA  ANTARIA,  new  species. 

Foreirim^, — Grray,  dusted  with  darker  and  toward  costa  also  with  a 
few  paler  scales;  the  veins  marked  with  short  black  dashes  at  the 
crossing  of  the  lines  which  are  obscurely  marked  otherwise;  the  outer 
edge  of  the  central  fascia  is  more  distinct,  bluntly  angled  on  veins  6 
and  4,  beyond  which  the  pale  band  is  distinct,  especially  at  the  middle 
of  wing;  marginal  line  black,  interrupted  at  veins;  with  short  black- 
ish streaks  to  the  teeth  of  the  submarginal  line;  cell  spot  black;  fringe 
dark  and  light  gray. 

Hindming. — Pale  gray,  whitish  toward  costa,  with  all  the  lines 
darker  gray,  especially  on  inner  margin;  the  marginal  area  gray;  cell 
spot  black. 

Under  side  luteous-gray,  with  all  the  lines  and  shades  darker;  C3ll 
spots  black. 

Head,  thorax,  and  abdomen  gray;  dorsum  rather  darker. 

Expanse  ofvyings. — 19  mm. 

Localities. — Sao  Paulo,  southeastern  Brazil;  1  female;  Castro, 
Parana,  Brazil;  1  female. 

Type.—Qxkt.  No.  9300,  U.S.N.M. 
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TEPHROCLYSTIA  COLLINEATA,  new  species. 

Fortwing, — Pale  gray,  mixed  with  luteous,  irregularly  dusted  with 
dark  spots,  the  lines  all  marked  by  darker  gray  scales;  oblique  inward 
and  flexuous,  parallel  to  hind  margin,  below  the  bend  in  cell  and  on 
vein  6;  the  inner  and  outer  edge  of  the  central  fascia  and  a  middle  line 
bent  just  beyond  the  dark  cell- spot  being  most  conspicuous;  the  inter- 
vals between  them,  as  well  as  the  two  pale  bands  on  each  side,  with 
fainter  gray  lines;  the  gray  band  preceding  the  pale,  somewhat 
blotched,  submarginal  line  edged  on  both  sides  with  dark  scales;  mar- 
ginal line  blackish,  interrupted  on  the  veins;  fringe  mottled  pale  and 
dark  grey. 

irindwing, — Whiti.sh,  pale  gmy  along  inner  margin,  with  all  the 
lines  dark  gray,  but  fading  out  toward  costa. 

Under  side  smooth  without  dusting,  dull  whitish;  the  outer  lines 
thick  and  well  marked,  as  well  as  the  cell  spot  and  costa  of  forewing. 

Thorax  and  abdomen  gray,  third  segment  of  the  latter  with  a  dark 
belt;  head  and  palpi  whitish  gray. 

Expanse  of  winga. — Male,  17  mm.;  female,  19  mm. 

Locality, — Castro,  Parana,  Brazil;  2  males,  1  female. 

Type,— Cat.  No.  9301,  U.S.N.M. 

TEPHROCLYSTIA  CONDUPLICATA,  new  species. 

Forewing, — Whitish  gray,  with  dark  gray  speckling  and  suffusion; 
the  costa  luteous;  the  lines  blackish,  all  geminate;  basal  line  preceded 
by  blackish  shading,  the  outside  edge  of  which  is  strongly  angled  on 
both  folds,  the  outer  arm  of  the  basal  lines  similarly  acutely  angled; 
an  oblique,  thick  median  shade  before  middle,  the  outer  arm  luniUate 
and  obscured;  outer  line  at  three-fourths  dark  and  strongly  dentate, 
followed  by  an  equally  dentate  pale  band  traversed  and  limited  by  a 
dark  line;  submarginal  line  wavy,  whitish,  preceded  by  a  dark  gray 
shade  slightly  luteous-tinged,  like  the  veins  toward  hind  miargin;  mar- 
ginal area  pale  gray,  with  a  whitish  space  between  veins  3  and  4,  and 
at  anal  angle;  a  black  marginal  line,  interrupted  at  the  veins;  fringe 
whitish,  mottled  with  gray. 

Hindwing, — Whitish;  a  dark  gray  shade  at  one-third  and  a  second 
beyond  two-thirds,  both  inwardly  diffuse,  with  two  faint  gray  lines 
between  them;  the  outer  also  followed  b}^  a  dark  line,  before  a  strongly 
zigzag  submarginal  one;  marginal  line  and  fringe  as  in  forewing. 

Under  side  graj^er,  with  the  lines  all  marked,  but  less  clearly. 

Thorax  and  abdomen  luteous-gray,  with  blackish  speckling;  head, 
shoulders,  and  patagia  luteous  whitish;  palpi  dull  yellow. 

Expanse  of  wings, — 22  mm. 

Locality, — Jalapa,  Mexico;  1  female.  Near  T,  dentosa  Warren  from 
Ecuador,  but  grayer. 

Type,—CKt,  No.  9302,  U.S.N.M. 
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TEPHROCLYSTIA  CONSORS,  new  species. 

Forewing, — Dark  fawn-color,  overlaid  in  basal  three-fifths  with 
black  lines  and  a  mixture  of  black  and  white  scales;  basal  patch 
sharply  angled  outward  in  cell  and  on  submedian  fold;  inner  edge  of 
central  fascia  black,  oblique,  straight  outward  to  middle  of  cell, 
and  touching  the  black  cell  spot,  there  acutely  angled  and  oblique 
inward;  the  band  preceding  more  clearly  fawn-color,  outer  edge 
nearly  vertical,  projecting  slightly  at  vein  6,  and  clearly  angled  on 
submedian  fold;  it  is  preceded  by  two  or  three  obscure  blackish  lines; 
submarginal  line  waved,  white,  preceded  by  a  black  shade  which 
forms  a  double  black  blotch  between  4  and  6,  connected  with  cen- 
tral fascia  b^'-  a  patch  of  whitish  scales,  and  an  angled  black  mark 
before  a  white  spot  on  submedian  fold;  externally  it  is  edged  with 
black  and  connected  by  black  lines  with  the  black  inteniipted  dashes 
of  the  marginal  line;  fringe  brown,  mottled  with  darker  beyond  the 
veins. 

Ilindwing. — Fawn-color,  with  an  olive  tinge  and  without  any  black 
suffusion;  a  straight  wavy  blackish  postmedian  line  preceded  by  three 
lines  at  equal  distances  apart;  a  marginal  deeper  shade,  separated  from 
it  by  a  pale  band  and  containing  the  indistinct  dentate  submarginal 
line. 

Under  side  shining  pale  gray,  with  concisely  curved  darker  bands; 
area  from  base  to  outer  line  darker,  the  line  distinct  and  black  at  costa; 
cell  spots  black;  band  before  submarginal  line  darker;  base  of  costa 
of  forewing  blackish. 

Face  and  vertex  fawn-color;  palpi  and  thorax  blackish;  abdomen 
dark  fawn,  with  blackish  dorsal  tufts,  a  blackish  ring  on  second  seg- 
ment, and  black  lateral  lines;  anal  tuft  white. 

Expwnse  of  wings, — 22  mm. 

Locality. — Orizaba,  Mexico;  1  male. 

This  species  must  be  allied  to  T,  cercina  Druce,  also  from  Mexico, 
and  it  is  possible  that  in  a  long  series  both  forms  might  be  united. 

Type.—Ciit.  No.  9303,  U.S.N.M. 

TEPHROCLYSTIA   DEPIMBRIATA,  new  species. 

Forewbhg. — Gray,  with  a  slight  luteous  tinge  along  cell;  the  lines 
darker,  but  very  fine;  basal  area  darker  gray,  crossed  and  limited  by 
a  dark  line;  the  band  following  pale  with  a  dark  gray  thread;  bands 
edging  the  central  fascia  dark  gray  only  on  costa,  where  they  form 
square  blotches,  the  outer  edge  lunulate-dentate,  the  tei  th  pointing 
inward,  the  lines  preceding  it  marked  darker  on  veins;  cell  spot  black- 
ish; band  beyond  gray,  with  a  dark  thread;  outer  margin  dark  gray, 
traversed  by  a  pale  gray  lunulate  submarginal  line,  the  lunules  filled 
up  with  blackish;  marginal  dashes  black  between  the  veins;  fringe 
mottled  dark  and  light  gray,  the  outer  half  much  paler. 
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Umdwing, — Paler,  more  luteous,  the  outer  lines  all  marked,  but 
less  distinctly;  fringe  wanting;  the  margin  appearing  as  if  burnt, 
stronglj^  protuberant  below  middle,  slightly  indented  beyond  cell  and 
submedian  fold. 

Under  side  gray  with  the  lines  all  dark  gray,  the  outer  line  blackish. 

Head,  thorax,  and  abdomen  gray,  dorsum  with  blackish  markings; 
anal  tufts  ochreous. 

Expanse  of  wings, — 18  mm. 

Localities, — Castro,  Parana,  Brazil;  2  males.  I  have  seen  several 
examples  from  Huaucabamba,  Peru.  Distinguished  at  once  by  the 
f  ringeless  hindwing  of  the  male. 

Type.—Q9.t.  No.  9304,  U.S.N.M. 

TEPHROCLYSTIA  DISCIPUNCTA.  new  species. 

Forewing. — Bone-color,  with  the  lines  luteous-gray;  these  are 
slightly  marked  toward  base,  first  close  to  base,  second  at  one-fourth, 
obliquely  curved  inward;  outer  line  plainer  at  two-thirds;  marginal 
area  gray,  separated  into  two  gray  bands  by  the  continuous  pale  sub- 
marginal  line;  cell  spot  dark,  distinct;  marginal  line  dark;  fringe, 
like  wings,  with  dark  spots  at  veins. 

Hind/iciyig. — Without  inner  line;  marginal  area  darker. 

Under  side  similar;  the  cell  spots  large  and  conspicuous. 

Head,  thorax,  and  abdomen  bone-color;  the  face  and  palpi  with  a 
yellowish  tinge. 

Expanse  of  wings, — 16  mm. 

Locality, — Orizaba,  Mexico;  1  female. 

Superficiall}',  this  species  might  easily  be  mistaken  for  a  Ptychopoda, 

Type.—Cfit\  No.  9305,  U.S.N.M. 

TEPHROCLYSTIA  GAUMARIA,  new  species. 

Forewing,— P^X^  brownish  gray,  the  lines  darker  gray  alternating 
with  paler  lines,  which  beyond  the  middle,  that  is,  in  the  outer  half  of 
central  fascia  and  the  pale  band  beyond,  form  white  dots  alternating 
with  black  ones  on  the  veins;  submarginal  line  wavy,  pale;  marginal 
black  dashes  between  the*  veins;  fringe  gray  with  two  dark  lines;  cell 
spot  black. 

Hindvnng, — Similar,  th^  pale  and  dark  markings  larger,  partly 
sagittate. 

Under  side  gray,  with  the  outer  lines  and  alternating  dots  very 
distinct. 

Head,  thorax,  and  abdomen  speckled  like  wings. 

Expanse  of  wings, — 22  mm. 

Locality, — SSo  Paulo,  southeastern  Brazil;  1  female. 

This  species  bears  a  strong  resemblance  to  the  common  71  vtdgdta 
Ha  worth. 

Type.—CsLt,  No.  9306,  U.S.N.M. 


Digitized  by.VjOOQlC 


-0-14S6.  NEW  GEOMETRID  MOTHS^  WARREN.  481 


TEPHROCLYSTIA  GOSLINA,  new  species. 

Ffrreicing. — Pale  lilac;  the  markings  dark  olive-fuscous;  a  basal 
patch,  not  reaching  below  median  vein;  a  sinuous  central  fascia,  with 
paler  center,  its  inner  edge  deeply  indented  in  cell  from  one-third  of 
costa  to  before  one-third  of  inner  margin;  its  outer  from  two-thirds  of 
costa  to  two-thiixls  of  inner  margin;  curved  throughout  and  indented 
slightly  below  median  vein;  a  dark  shade  before  the  submarginal  line 
which  is  very  obscure;  a  black  cell  spot  touching  the  inner  edge  at  the 
end  of  the  indentation;  fringe  lilac. 

Hindiring, — The  same,  but  without  any  basal  patch;  the  inner  edge 
of  fascia  straight. 

Under  side  paler,  whitish  lilac;  cell  spots  and  outer  lines  blackish. 

Head,  thorax,^  and  abdomen  lilac;  middle  segments  of  dorsum  dark. 

Expanse  of  wings. — Female,  17  mm.;  male,  16  mm. 

Localities, — ^Jalapa,  Mexico;  1  female,  type;  Cayenne,  French 
Guiana,  1  male,  January,  1904.  • 

The  female  from  Jalapa  has  been  described  as  the  type,  being  in 
good  condition;  the  male,  though  from  a  distinct  locality,  is  certainly 
the  same  species. 

Type.—C2A.  No.  9307,  U.S.N.M. 

TEPHROCLYSTIA  HASTARIA,  new  species. 

y 

F(/reitH7ig. — Fawn-color  dusted  with  gray  in  the  wide  central  area, 
including  the  fascia  and  the  usually  pale  bands  on  each  side  of  it,  the 
extreme  base  also  fawn-color;  the  outer  half  of  the  basal  area,  which 
is  angled  in  cell,  and  the  whole  marginal  area  gray ;  in  the  central  area 
all  the  usual  lines  can  be  seen  but  obscurely;  the  inner  and  outer  bands 
or  the  fascia  forming  gray  blotches  on  costa;  in  the  gray  marginal  area 
a  pale  waved  submarginal  line;  cell  spot  large  and  black;  black  mar- 
ginal dashes  between  veins;  fringe  gray,  darker  along  base. 

llindming, — Dull  pale  gray,  darker  along  inner  margin  and  hind 
margin,  with  traces  of  lines  along  the  former,  and  a  dentate  submar 
ginal  line  before  the  latter;  the  fringe  pale. 

Under  side  of  forewing  pale  cinereous,  the  lines  marked  only  along 
costa,  except  the  submarginal;  cell  spot  black;  hindwing  pale  gray, 
with  three  gray  lines,  the  cell  spot  on  the  middle  one;  a  waved  gray 
submarginal  line. 

Head,  thorax,  and  abdomen  grayish  fawn-color. 

Expanse  of  wings. — 21  mm. 

Locality. — SSo  Paulo,  southeastern  Brazil;  1  female. 

Type.—C2Lt.  No.  9308,  U.S.N.M. 
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TBPHROCLYSTIA  HELENARIA,  new  species. 

Foreitjing, — Ground-color  pale,  but  so  densely  covered  with  olive- 
fuscous  as  to  appear  of  that  color,  only  the  inner  lines  showing  pale; 
basal  small,  edged  by  a  dark  line,  outwardly  paler;  inner  line  from 
before  one-third  of  costa,  angled  in  cell,  then  oblique  inward  to  one- 
fourth  of  inner  margin,  edged  inwardly  with  paler;  outer  line  at  two- 
thirds,  hardly  bent  below  costa,  then  oblique,  edged  outwardly  by  a 
broad  line  of  cream-color;  submarginal  line  curved,  pale,  insinuate  on 
submedian  fold,  cell  spot  dark;  in  the  central  area  three  dark  cross 
lines  are  traceable,  and  sometimes  two  beyond  outer  pale  line;  mar- 
ginal dark  line  interrupted;  fringe  checkered  light  and  dark  brown. 

Iliiuhning, — With  all  the  markings  repeated  but  fainter,  and  with- 
out basal  line;  the  submarginal  obscurel}^  denticulate. 

Under  side  paler  and  brighter;  the  margins  of  central  fascia  and  the 
cell  spots  blackish  and  diffuse;  costa  of  forewing  with  dark  shades. 

Head,  palpi,  center  of  thorax  and  dorsum  cream-color;  shoulders  and 
patagia,  a  lateral  streak  on  abdomen,  and  a  ring  on  basal  segment 
blackish;  legs  and  abdomen  beneath  all  cream-color. 
•    Expanse  of  wings,  — 17-1 9mm. 

-   Locality. — Brazil;  2  females;  one,  the  type,  from  Sffo  Paulo,   the 
other  from  Castro,  Parana,  Brazil. 

Tyi?^.— Cat.  No.  9309,  U.S.N.M. 

TEPHROCLYSTIA  INDECISA,  new  species. 

i»^^^?<^^.— Cream-color,  suffused  with  olive  brownish;  basal  patch 
brown,  its  edge  bent  in  cell,  crossed  by  a  pale  line,  and  followed  by  a 
pale  band  with  dark  traversing  line;  central  fascia  with  its  edg^es 
broadly  brown,  divided  above  middle  to  costa  by  a  pale  patch  of  ground- 
color traversed  by  a  brown  line;  pale  band  following  clearest  on  costa; 
submarginal  line  fine,  wav}'^,  dentate,  followed  by  a  pale  patch  between 
veins  3  and  4;  marginal  line  dark  brown  interrupted  at  the  veins; 
fringe  cream-color,  brown  beyond  veins;  the  subcostal  vein  broadly 
cream -color,  the  median  narrowly. 

Hmdwlng, — Without  the  basal  markings;  the  pale  intervals  broader 
and  the  dark  bands  restricted  and  gmyer;  submarginal  line  sharply 
dentate;  the  veins  pale  olive-brown  toward  margin. 

Under  side  ochreous,  with  forewing  much  suffused  with  gray;  all 
the  lines  fuscous;  the  outer  edge  of  central  fascia  and  shade  preceding 
submarginal  line  conspicuous. 

Head  and  thorax  brown,  the  vertex  and  a  broad  band  across  pro- 
thorax  white;  abdomen  with  a  brown  band  at  base,  the  rest  gray. 

Expanse  of  vying s, — 26  mm. 

Locality. — Jalapa,  Mexico;  1  male. 

The  antenna?  possess  to  each  joint  pairs  of  slender  fascicles  of  cilia. 

Type.—C^t.  No.  9310,  U.S.N.M. 
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TEPHROCLYSTIA  INFREQUENS,  new  species. 

Forenyifuf. — With  the  basal  area  for  nearly  half  of  wing  and  the 
marginal  area  greenish  gray;  the  outer  half  of  central  fascia  fawn- 
color;  the  lines  across  the  basal  and  central  areas  indistinct;  the 
pale  liand  following  the  fascia  closely  followed  by  the  pale  submar- 
ginal  line,  so  that  there  appear  to  be  three  pale  lines  separated  by  two 
gray  ones;  cell  spot  black;  marginal  dashes  between  the  veins;  fringe 
greenish  gray,  darker  and  mottled  on  basal  half. 

Illndwing. — Whitish,  grayer  along  inner  and  hind  margins,  with 
traces  of  gray  lines  across  wing,  most  distinct  on  inner  margin;  a 
small  cell  spot. 

Under  side  of  forewing  rufous-gray,  with  all  the  lines  well  marked, 
cell  spot  black;  hindwing  whiter,  with  a  black  cell  spot  followed  by  a 
dark  gray  postmedian  and  submarginal  lines. 

Head,  thorax,  and  abdomen  fawn-color  mixed  with  gray. 

Expanne  of  wings. — 20  mm. 

Female  without  locality.  %, 

Much  resembles  T,  hasUirla^  described  above,  but  the  disposition  of 
the  tints  is  different,  as  well  as  the  markings  of  the  under  side. 

Type.— C2it.  No.  9311,  U.S.N.M. 

TEPHROCLYSTIA  KURTIA,  new  species. 

Forewhig. — Dark  powdery  gray,  dusted  with  blackish,  on  a  pale 
ocherous  ground,  which  shows  slightl}'  only  as  pale  tends  edging  the 
central  fascia  and  as  an  oblique  blotch  at  middle  of  costa  containing 
the  black  cell  spot;  the  pale  bands  have  each  a  dark  line  along  their 
middle;  between  veins  3  and  4  from  lower  end  of  cell  a  dull  fuscous 
streak  extends  to  hind  margin;  submarginal  line  pale,  acutely  dentate, 
preceded  by  a  dark  shade;  fringe  brownish  mottled  with  dark  gTB,y» 

Hindwing. — Without  the  basal  markings;  the  pale  spaces  much 
wider  and  on  the  dark  shades  narrower  and  clearer;  the  fulvous  streak 
broader;  veins  dotted  with  black. 

Under  side  pale  ochreous,  with  all  the  lines  and  shades  dark  gray 
and  well  marked;  cell  spots  black. 

Head,  thorax,  and  abdomen  all  dark  fuscous. 

KtpaTise  ofwijigs. — 22  mm. 

Locality. — Orizaba,  Mexico;  2  females. 

Owing  to  the  rough  scaling  the  wings  have  a  furry,  somewhat  greasy 
appearance. 

Type.— C^Sit.  No.  9312,  U.S.N.M. 

TEPHROCLYSTIA  LEUCOGRAPHATA,  new  species. 

Foregoing. — Fuscous-brown,  darker  along  the  cosUi;  lines  bone-color, 
thick  and  distinct;  first,  near  base,  limiting  the  basal  patch;  second, 
at  one-third;  outer,  at  three-fourths;  all  angled  in  cell,  then  inwai*dly 
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oblique;  a  large  brown  cell  spot;  a  blackish  blok*h  on  costa  beyond 
outer  line  before  apex;  fringe  worn,  fuscous. 

Hlndwlny. — Without  inner  line;  the  rest  as  in  fofewing. 

Under  side  pale,  dusted  with  brownish. 

Head,  thorax,  and  abdomen  like  wings,  but  the  dorsum  darker 
fuscous. 

Expanse  ofmings. — 16  mm. 

Locality, — Jalapa,  Mexico;  1  male. 

7V/>^.— Cat.  No.  9313,  U.S.N.M. 

TEPHROCLYSTIA  MEDIOBRUNNEA,  new  species. 

Foreicing.  — Pale  pinkish  brown,  dusted  with  black ;  the  costa  clouded 
with  black,  narrowly  at  base,  more  broadly  at  apex,  and  filling  up  the 
central  fascia  above  the  median  vein;  the  lines  very  obscurely  marked 
and  plain,  not  on  inner  margin;  submarginal  line  fine,  very  indistinct, 
preceded  by  a  dark  shade;  marginal  line  blackish;  fringe  brownish. 

Ilindioing. — With  the  inner  margin  half  clouded  with  black,  showing 
the  commencement  of  lines;  the  co.*4al  half  pale  brownish,  with  a  small 
dark  cell  sj>ot;  marginal  line  black,  interrupted;  fringe  brownish, 
toward  anal  angle  and  along  inner  margin  blackish. 

Under  side  with  more  of  an  olive  tinge;  the  line.s  marked,  but 
indistinct. 

Head,  collar,  and  abdomen  black;  thorax  and  ba;sal  segment  of  abdo- 
men pale  flesh- color. 

KrjHmse  of  wrings, — 16  mm. 

Locality, — Orizaba,  Mexico;  1  male,  1  female. 

Hindwing  protuberant  at  veins  3  and  7,  indented  beyond  cell.  Allied 
to  T,  semi  nigra  Warren,  in  which,  however,  the  whole  of  the  hindwing* 
is  black. 

Tyj^e.—Cat  No.  9314,  U.S.N.M. 

TEPHROCLYSTIA  MOLLITA,  new  species. 

Forevnng. — Brownish  whreous  in  basal  and  marginal  areas,  the 
central  fascia  dark  gray;  its  inner  edge  curved  at  costii,  then  stmight 
to  one-third  of  inner  margin,  its  outer  edge  angled  on  vein  0,  then 
oblique  to  middle,  then  again  projecting;  cell  spot  blackish,  above  a 
streak  of  brownish  ochreous  scales  along  the  median  vein;  in  the  Imsal 
area  are  a  dark  gray  line  close  to  base  and  a  double  darker  brown  line 
or  band,  both  darker  gray  on  costa;  the  central  fascia  is  followed  by  a 
pale  band  with  darker  middle  line;  submarginal  line  very  obscure, 
preceded  on  costa  and  above  inner  margin  by  a  dark  gray  cloud;  a 
dark  gray  marginal  cloud  beyond  cell;  marginal  line  black,  thick, 
interrupted  at  the  veins;  fringe  brown,  mottled  with  gray. 

Iflrnhnlng.  -Brown,  almost  wholly  sufl*usod  with  dark  gray;  agra^' 
cell  spot  and  broad  postmedian  curved  band;  submarginal  line  waved, 
brownish,  apparentl}^  double. 

Digitized  by  VjOOQIC 


ffo.  1456.  XE  W  GEOMETRID  MO  THS—  WA  RREX.  485 


Under  side  pale  ochreous,  the  lines  thick,  dark  gmy;  cell  spots  and 
marj^nal  lines  thick;  inner  marginal  half  of  forewing  to  beyond  middle 
clouded  with  gray,  apex  of  forewing  brownish. 

Head  and  collar  dark  gray;  abdomen  the  same;  thorax  and  basal 
segment  of  abdomen  brownish  ochreous. 

HrpiUiHe  of  irhujH, — 17  mm. 

LiHalHleH,  — Orizalm,  Mexico;  1  female,  type;  Oaxaca,  Mexico,  1 
female. 

Somewhat  resembling  T.  medlobrunnea  from  the  same  locality,  but 
the  markings  are  slaty  gray,  rather  than  black.  In  that  species  the 
bead  and  abdomen  are  quite  black,  and  the  thorax  and  base  of  abdo- 
men very  pale  ochreous.  In  the  female  from  Oaxaca  the  brown  basal 
and  marginal  areas  are  visibly  united  by  a  streak  along  the  median 
vein. 

Type,—Cvit.  No.  9315,  U.S.N.M. 

TEPHROCLYSTIA  MUSCISTRIGATA,  new  species. 

Foreioing, — Pale  gray,  with  darker  gray  lines  and  markings,  with 
an  admixture  in  places  of  greenish  yellow  scales;  lines  oblique  below 
the  subcostal  tend;  a  short  dark  basal  line;  the  pale  band  following 
with  a  darker  center  on  costa;  central  fascia  consisting  of  an  inner  and 
outer  band,  each  formed  of  three  gray  lines,  distinctly  separated  by  a 
pale  band,  the  lines  marked  with  blackish  scales;  the  outermost  line 
marked  with  black  vein  dashes  and  angled  on  veins  6  and  4;  the  trav- 
ersing line  of  the  pale  band  following  is  marked  by  dark  vein  dots; 
submarginal  line  pale,  slightly  waved,  preceded  by  a  dark  shade, 
which  is  broadened  and  blacker  at  costa  and  on  inner  margin;  marginal 
line  formed  of  distinct  black  dashes  separated  by  white  spots  at  end  of 
veins;  fringe  mottled,  pale  and  dark  gray. 

Hlndwing, — With  the  shades  and  lines  reduced,  paler  gray. 

Under  side  whiter,  smoother,  with  the  lines  appearing  at  curved 
gray  bands. 

Thorax  and  patagia  gray  with  a  darker  transverse  line;  shoulden; 
and  head  pale  ochreous,  the  palpi  yellower;  basal  segment  of  abdo- 
men gray,  second  with  a  broad  black  band,  rest  of  abdomen  pale 
ochreous,  with  black  lateral  streaks. 

Expanse  of  wings.     25  mm. 

Locality. — Castro,  Parana,  Brazil;  2  females. 

Allied  to  T.  condupJivata  described  above,  but  without  distinct 
markings. 

Type.—Q?X.  No.  9316,  U.S.N.M. 

TEPHROCLYSTIA  PARCIRUFA,  new  species. 

Foretclng. — White,  in  part«  suffused  with  gray,  and  covered  with 
black  points  on  the  veins  at  the  crossing  of  the  lines;  central  fascia 
with  the  outer  band  black,  indented  below  costa  and  stopping  short  at 
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vein  3,  the  lower  part  incurved  and  j^ray;  the  inner  band  dark  gray; 
the  pale  band  across  its  middle,  like  those  preceding  and  following  it, 
whiter  with  a  gray  central  line;  submarginal  line  white,  dentate  at 
costa,  waved  below,  preceded  by  a  dark  gray  shade  which  is  black  on 
costa  and  across  submedian  interval  forms  a  black  blotch,  with  the 
margin  beyond  it  also  black;  a  black  mai'ginal  line;  fringe  white, 
double,  with  two  gray  shades  darker  beyond  veins,  the  base  and  a 
middle  line  white;  on  subcostal  vein  at  base,  on  median  vein  at  inner 
edge  of  fascia,  on  vein  6  ])eyond  outer  line,  and  on  vein  7  before  sub- 
marginal  line  a  few  red  scales. 

rilndwing, —  White,  the  inner  margin,  below  median  and  vein  2, 
marked  with  six  thick  gray  lines  which  are  more  or  less  obsolete 
be3^ond;  cell  spot  black;  fringe  white,  black  mottled. 

Under  side  of  forewing  gray,  the  markings  plain  only  in  the  costal 
half;  of  hindwing  white,  with  the  markings  plain  throughout,  the 
lines  dotting  the  veins;  cell  spot  black. 

Head,  thorax,  and  patagia  white  with  a  few  dark  scales;  thorax  and 
abdomen  blackish;  sides  of  abdomen  reddish. 

Rvpaiise  of  wings, — 27  mm. 

Locality. — Cillate,  Bolivia  (Garlepp);  1  female. 

In  some  ways  this  species  approaches  T.  rubeUi^incta  Warren  from 
Peru,  but  it  is  narrower  in  the  wing,  and  the  hindwing  almost  without 
markings. 

Tyj>e,—C2it.  No.  9317,  U.S.N.M. 

TEPHROCLYSTIA  PEROLIVATA,  new  species. 

Fm^eiinng, — Dull  olive-green,  with  slight  black  speckling;  the  lines 
indistinct;  a  short  blackish  line  close  to  base;  central  fascia  edged  by 
darker  olive  bands  formed  of  two  or  three  lines  separated  by  a  palo 
band  outcurved  above  and  vertical  l>elow,  traversed  by  a  distinct  oliva 
line  and  containing  on  its  inner  edge  the  laf^e  black  cell  spot;  sub- 
marginal  line  pale,  waved,  preceded  and  followed  by  a  rather  deeper 
shade;  marginal  line  fine;  fringe  olive. 

Hindwing, — With  costal  area  paler;  cell  spot  small,  indistinct;  the 
fascia  very  obscure;  submarginal  line  distinct. 

Under  side  paler;  the  cell  spot  black;  the  outer  band  of  central 
fascia  dark  and  prominent. 

Thorax  and  abdomen  like  wings;  head  and  shoulders  pale  ochreous; 
antennae  black;  the  segments  angular,  thickly  ciliated. 

Expanse  ofwingn — 24  mm. 

Locality, — Chaco,  Peru;  1  male. 

Allied  to  T,  hrunneicoHta  Warren. 

Type.— Cvit.  No.  9318,  U.S.N.M. 
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TEPHROCLYSTIA  PICTIMARGO.  new  species. 

1^'oreioing, — Powdery  gray,  with  a  slight  luteous  or  greenish  tinge; 
lines  very  obscure,  slightl}^  darker;  the  outer  and  subniarginal  wavy 
dentate;  cell  spot  large,  blackish;  a  dark  gmy  marginal  line;  fringe 
mottled  pale  gi*ay;  inner  margin  to  submedian  vein  tinged  with 
greenish  luteous. 

nindvnng, — Costal  half  whitish,  without  markings;  inner  and  hind 
margins  as  in  forewing;  the  luteous  tint  of  inner  margin  broader,  cell 
spot  black. 

Under  side  much  paler;  glossy;  cell  spot  black;  the  lines  all  marked, 
but  the  outer  line  distinct  and  at  costa  of  forewing  blackish;  marginal 
area  dark  gray. 

Head,  thorax,  and  abdomen  luteous-gmy. 

Expanse  of  wings. — 27  mm. 

Locality, — Orizaba,  Mexico;  1  female. 

Very  much  like  T,  cahira  Dognin  in  shape  but  with  very  indistinct 
markings;  the  luteous  inner  margin  of  both  wings  compared  with  the 
gray  of  the  rest  of  the  wing  will  serve  to  distinguish  it;  the  subapical 
margin  of  hindwing  between  veins  6  and  7  projects  squarely. 

Type.— Cfki.  No.  9319,  U.S.N.M. 

TEPHROCLYSTIA  PLANIPENNIS,  new  species. 

Forewiiig.—D2iv\i  gray,  with  the  lines  faintly  darker  but  indistinct; 
the  outer  line  thick  and  plainer,  the  paler  gray  band  beyond  also  dis- 
tinct; submarginal  line  marked  by  a  white  spot  on  submedian  fold; 
cell  spot  black  and  large;  marginal  line  black;  fringe  dark  gray. 

Hindwing. — Without  the  basal  lines. 

Under  side  pale  gT.,^\  with  all  the  lines-blackish  and  distinct,  espe- 
cially the  outer  line;  cell  spots  black. 

Head,  thorax,  and  abdomen  all  dark  gray. 

Expanse  ofwiiigs. — 18  mm. 

Locality. — Orizaba,  Mexico;  1  female. 

Distinguished  by  the  uniform  dark  gray  upper  side. 

Type.—C^i.  No.  9320,  U.S.N.M. 

TEPHROCLYSTIA  RAUCA,  new  species. 

Foregoing. — Male,  greenish  gray,  thickly  powdered  with  dark  gray; 
the  lines  dark  gray,  or  blackish;  owing  to  the  rough  dark  dusting  all 
the  markings  are  obscure,  but  the  usual  ones  can  be  traced;  the  edge 
of  the  basal  patch  oblique  at  one-fourth;  the  inner  band  of  the  central 
fascia  at  two-fifths,  and  especially  the  outer  l)and  are  visil)le  as  darker 
shades;  this  last  forms  a  dark  shade  above  middle;  band  before  sub- 
!Tiarginal  line  dark  on  costa;  the  line  itself  waved  and  pale;  a  dark 
cell  spot;  fringe  checkered  dark  and  pale  gray. 
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lUndvnng, — With  the  lines  somewhat  dearer;  the  outer  edge  of 
central  fascia  complete  across  wing;  the  inner  edge  marked  by  a  dark 
spot  on  inner  margin. 

Under  side  pale  greenish  gra^^  with  the  edges  of  central  fascia 
black,  the  outer  edge  thick;  the  outer  lines  fainter;  cell  spot  black. 

Head,  thorax,  and  abdomen  like  wings,  but  more  thickly  speckled 
with  blackish;  basal  segment  of  alxlomen  blackij^h;  lower  part  of  face 
pale;  abdomen  with  slight  lateral  tufts. 

The  male  has  the  pale  greenish  tints  more  developed,  the  rough 
gray  scaling  being  less. 

Expanse  of  wing  a, — 24  mm. 

Localities, — Jalapa,  Mexico;  1  male,  type;  Orizaba,  Mexico;  1 
female. 

The  peculiar  greenish  tinge  is  characteristic;  the  palpi  are  very 
long,  rough  haired:  the  antennae  of  the  male  have  long  fascicles  of 
cilia  and  the  abdomen  is  long  and  large. 

Type.—C^t.  No.  '9321,  U.8.N.M. 

TEPHROCLYSTIA  SELLIA,  new  species. 

ForeiciTig. — Brownish  fawn-color;  basal  area  marked  by  a  black- 
brown  blotch  along  costa,  edged  by  an  angled  whitish  line  at  about 
one  fourth;  a  large  black-brown  cell  spot  lying  on  a  slightly  curved 
but  obscure  brown  shade;  a  black  costal  blotch  before  apex,  preceded 
by  a  whitish  comma-shaped  blotch  and  followed  by  a  dentate  white 
streak,  below  which  there  is  seen  a  submarginal  line  formed  by  a 
black  spot  between  two  white  ones  on  each  vein,  and  in  the  submedian 
space  by  a  double  white  spot  preceded  by  blackish  scales;  fringe 
brown. 

Hindwing, — Paler  brown,*  the  inner  margin  crossed  by  seven  or 
eight  blackish  lines,  those  toward  anal  angle  black,  separated  by 
whitish  scales. 

Under  side  pale  gra\^-brown;  cell  spot  black;  lines  obscure  except 
at  costa  of  forewing;  a  blackish  blotch  at  anal  angle  of  hindwmg. 

Head,  thorax,  and  abdomen  fawn;  dorsum  with  a  pale  central  line; 
second  segment  whitish  with  four  brown  spots,  two  dorsal  and  two 
lateral;  the  third  segment  dark  brown  in  front. 

Expanse  of  wingn. — 18  mm. 

Locality, — Orizaba,  Mexico;  1  female. 

This  species  is  unlike  any  other  that  I  have  seen. 

7V/?^.— Cat.  No.  9322,  U.S.N.M. 

TEPHRQCLYSTIA  SEMILIGNATA,  new  species. 

Forewing, — Pale  wood -brown;  the  basal  and  apical  areas  blackish 
gray;  some  shining  white  scales  at  the  extreme  base;  basal  patch 
small,  black,  edged  by  a  pale  line;  the  usual  pale  band  following  filled 
up  with  blackish  scales;  the  inner  edge  of  central  fascia  forming  a 
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wodge-shaped  raark  toward  cell  spot,  the  outer  edge  only  plain  as  a 
bla<*k  blotc*h  bi^tween  subcostal  and  vein  4;  vein  2  thickly  blackish;  the 
pale  l)and  beyond  also* only  marked  between  the  same  veins;  apical 
region  blackish  to  costa;  submarginal  line  dentate,  white,  continued 
ai*ross  the  brown  area  and  marked  with  black  scales  at  anal  angle; 
marginal  line  black;  fringe  brown,  checkered  with  gray. 

Ilhuiwimj. — Wholly  pale  w^ood-brown;  a  dark  gray  band  at  base,  a 
gray  })and  beyond  middle,  the  brown  bands  on  each  side  of  it  with  a 
dark  line,  and  a  dentate  black  white-edged  submarginal  line  in  the 
gray  outer  area. 

Underside  grayish  ochreous;  cell  spots  black;  outer  band  of  central 
fascia  broadly  blackish  gray;  the  other  lines  well  marked. 

Head,  thorax,  and  abdomen  blackish;  the  last  with  alternate  dark 
and  light  bands. 

Under  side  and  legs  paler. 

Expanne  of  wbtgH. — 22  mm. 

Locality, — SjIo  Paulo,  Southeastern  Brazil;  1  female. 

Type,—C2it.  No.  9328,  U.S.N.M. 

TEPHROCLYSTIA  SEMIRUFESCENS.  new  species. 

.7^.>7»<??rm<7.— Blackish,  crossed  b^^  whitish  ochreous  lines;  space 
between  veins  2  and  4  from  lower  end  of  cell  to  hind  margin  smejired 
with  fawn-color;  basal  patch  crossed  and  followed  by  a  waved  white  band 
with  blackish  center;  the  narrow  inner  dark  band  of  central  fascia 
sepai'ated  from  the  broader  outer  band  by  a  costal  blotch  of  pale 
ochreous  containing  the  black  cell  spot;  pale  band  beyond  with  a  thick 
middle  line;  submarginal  Jine  dentate,  white,  the  teeth  externally 
connected  b}-  black  dashes  with  the  marginal  dashes;  fringe  fawn, 
dark  mottled. 

Ilindwimj. — With  the  fawn-colored  streak  developed  and  including 
the  pale  postmedian  band;  the  inner  half  of  wing  blackish  speckled; 
the  veins  dotted  black  and  pale. 

Under  side  pale  ochreous,  with  all  the  lines  and  shades  very  distinct, 
blackish  gray;  cell  spots  black;  the  dark  marginal  area  interrupted 
between  veins  2  and  4. 

Head,  thorax,  and  abdomen  blackish;  the  dorsum  tinged  with  fawn. 

E:vpar\se  of  wings, — 20  mm. 

Locality, — Castro,  Parana,  Brazil;  1  male. 

Antennae  strongly  ciliated. 

Type.— Cat  No.  9284,  U.S.N.M. 

TEPHROCLYSTIA  SUBALBA,  new  species. 

Foresting, — Sandy -ochreous,  thickly  gray  dusted;  the  lines  very 
obscure;  the  two  pale  bands  with  their  dark  central  line  on  each  side 
of  central  fa.scia  are  both  plain;  also  a  small  dark  cell  spot  and  dark 
marginal  thick  dashes  before  the  whitish  fringe. 
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Jlindwing, — White,  dusted  with  sandy-^ray  along  inner  margin; 
the  cell  spot  and  marginal  dashes  blackish;  fringe  white. 

Under  side  white,  suffused  in  forewing  with  saifdy-gray,  and  slightly 
in  hindwing  toward  base;  cell  spots  and  marginal  dashes  distinct. 

Thorax,  and  abdomen  dark  sandy-gray ;  face  and  palpi  pale  ochreous. 

Expanse  of  wltiga. — 18  mm. 

Local Uy, — Orizaba,  Mexico;  1  female. 

The  hind  margin  of  hindwing  is  insinuate  beyond  cell  and  squarely 
projecting  below  apex  between  veins  6  and  7. 

Type.—C^t.  No.  9825,  U.S.N.M. 

TEPHROCLYSTIA  SUBMIRANDA,  new  species. 

Foreiving, — Ding}'  olive-ochreous;  the  markings  dull  dark  gray; 
consisting  of  a  broad  central  fascia  formed  by  four  thick  gray  lines 
and  containing  a  large  blackish  cell  spot  and  a  narrow  marginal  shade 
containing  the  dentate  white-tipped  submarginal  line  marked  by  a 
white  spot  above  vein  1;  fringe  olive. 

Hindwing, — Similar,  the  gray  markings  much  duller. 

Under  side  pale  olive-buff;  both  folds  silvery  white;  a  gray  cell 
mark  and  a  similar  mark  obliquely  below  it  on  submedian  fold;  outer 
line  marked  by  a  curved  row  of  black  dashes  on  veins,  followed  by  a 
velvety  black  marginal  band  across  which  the  veins  are  snow-white. 

Head,  thorax,  and  abdomen  above  and  beneath,  and  legs  all  olive- 
ochreous. 

Expanse  of  wings, — 18  mm. 

Locality, — Geldersland,  Surinam  River,  Dutch  Guiana;  1  female. 

The  contrast  between  the  upper  and  lower  surface  is  remarkable. 

Type,— Cvit.  No.  9326,  U.S.N.M. 

TEPHROCLYSTIA  SYLPHARIA,  new  species. 

F()reiring,—YB\Q  pearly  gray;  the  lines  alternately  pale  brown  and 
gray;  all  w^ry  concise  and  parallel,  marked  on  veins  and  folds  by 
minute  black  scales;  the  outer  and  inner  edge  of  central  fascia  rather 
more  distinct  and  brownish,  likewise  the  band  preceding  the  pale  sub- 
marginal  line;  cell  spot  large  and  black;  marginal  spots  black,  large; 
fringe  pearl-gray. 

Hindwing, — Whitish;  the  lines  dark  gray  and  distinct  only  along 
inner  margin;  the  submarginal  line  complete  and  the  margin  gray. 

Under  side  pale  gray  in  forewing,  white  in  hindwing;  lines  of  fore- 
wing  distinct  only  in  costal  half;  hindwing  powdered  with  dark  gray 
at  base  and  with  all  the  lines  blackish  and  clear;  cell  spots  clear. 

Head,  thorax,  and  abdomen  pearl-grav;  abdomen  with  a  brown  and 
black  belt  on  third  segment. 

Expanse  ofwingn, — 15-17  mm. 

Locality, — SSo  Paulo,  southeastern  Bmzil;  2  females. 

Type,-^Kt,  No.  9327,  U.S.N.M. 
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TEPHROCLYSTIA  UVARIA,  new  species. 

Forewing. — Dull  pale  brown,  the  costa,  central  fascia  and  anal 
region  blackish,  all  with  a  slight  greenish  tinge;  all  the  lines  obscure, 
but  well  marked  on  the  costa;  central  fascia  broad,  its  edges  oblique 
outward  and  angled  in  oell  and  on  vein  6,  then  oblique  parallel  to 
hind  margin,  containing  three  dark  lines  of  which  the  middle  one  is* 
broadest;  cell  spot  prominent,  black,  preceded  by  a  white  crescent;  sub- 
marginal  white,  close  to  margin,  with  faintly  darker  edging;  fringe 
brown.' 

Ilmdwimg. — Brown,  the  inner  marginal  half  dark  fuscous,  through 
which  can  be  traced  several  faint  pale  transverse  lines,  especially  the 
submarginal. 

Under  side  brownish  cinereous,  with  all  the  markings  indistinct. 

Head,  shoulders,  and  base  of  patagia  dark  fuscous,  the  costal  margin 
also,  a  broad  ring  on  basal  segment  of  abdomen;  thorax,  tips  of  pata- 
gia and  abdomen  pale  brown;  the  last  with  a  white  doi*sal  stripe  stop- 
ping short  before  anal  segment. 

Ktpanse  of  urings, — 17  mm. 

Localities.— ^o  Paulo,  southeastern  Brazil,  1  male;  Castro,  Pamna, 
Brazil,  1  female. 

Allied  to  T.  mxujnipuncta  and  cuprenta  Warren.  The  female  has 
the  wings  browner,  the  black  tints  bding  softened  down. 

TV/?^'.— Cat.  No.  9328,  C.S.N.M. 

TEPHROCLYSTIA  VIOLETTA,  new  species. 

Forewing. — Violet-gray;  toward  the  costa  with  a  brown  tinge;  lines 
black;  tii*st  close  to  base,  curved;  second  at  one-third,  bent  in  cell;  the 
band  before  it  broad  and  varied  with  some  gray  and  blackish  scales; 
outer  line  at  three-fifths;  curved  outward  round  cell;  cell  spot  black; 
submarginal  line  indicated  by  a  brown  shade  preceding  it;  an  inter- 
rupted black  marginal  line;  fringe  gray. 

Hindwing. — With  a  central  black  line  from  inner  margin  to  lower 
end  of  cell,  joining  at  an  angle  the  black  linear  coll  mark;  submarginal 
shade  as  in  forewing,  marked  at  anal  angle,  as  well  as  the  obscure  outer 
line,  with  black. 

Under  side  pale  gray;  costa  of  forewing  with  dark  commencements 
of  lines;  the  cell  spots  and  outer  lines  blackish. 

Thorax  and  abdomen  like  wings;  vertex,  face,  and  palpi  dull  whitish. 

Expanse  of  wings. — 26  mm. 

Locality. — Oaxaca,  Mexico;  1  female. 

The  unique  specimen  is  somewhat  rubbed,  but  the  species  is*  very 
distinct  and  may  be  recognized  by  the  dark  angled  line  of  hindwing. 

%><?.— Cat.  No.  9329,  U.S.N. M. 
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TEPHROCLYSTIA  WESTONARIA,  new  species. 

Fi>rewing, — Greenish  ocherous,  thickU^  dusted  with  blaekish  scales, 
rendering  the  marking  indistinct;  there  appear  to  be  a  small  basal 
patch  and  central  fascia  with  inner  edge  curved  and  outer  edge  bent 
outward  in  middle,  then  incurved,  followed  by  a  band  of  pale  ground- 
color; toward  outer  edge  of  fascia  is  a  smoky  blackish  shade  pre<?eded 
by  the  black  cell  spot;  marginal  area  darker,  traversed  by  an  ol>8cure 
paler  submarginal  line  and  with  a  pale  spot  between  veins  3  and  4  on 
margin;  fringe  olive  beyond  a  marginal  series  of  black  dashes.    • 

Hindwlug. — With  parallel  straight  dark  lines  and  shades. 

Under  side  without  the  greenish 'ochreous  shade;  the  ground-color 
whiter,  the  speckling  grayer. 

Head,  shoulders,  basal  half  of  patagia,  and  abdomen  greenish  ochre- 
ous;  apical  half  of  patagia,  metothorax,  and  basal  segment  of  sides  of 
abdomen  blacJvish;  in  the  male  the  dorsal  points  are  blackish  and  the 
anal  tufts  of  abdomen  ochreous. 

Krpanse  of  winga, — Male,  16  mm.;  female,  17  mm. 

Locidlty, — Orizaba,  Mexico;  1  male,  8  females. 

Both  wings  narrow,  with  acute  apex  and  hind  margin  only  faintly 
curved. 

Type.—CBi.  No.  9330,  U.S.N.M. 

J^ubfainily  DKILIlS-IINyf^. 

Genus  LOMOGRAPHA  Hubner. 

LOMOGRAPHA  DISCOLORATA,  new  species. 

Forewing,-~Vfh\X^^  with  a  faint  gray  discoloration  toward  hind  mar- 
gin with  slight  gray  speckling;  costal  edge  narrowly  yellow  to  two- 
thirds,  then  broadened  to  apex;  a  gray  lunulate-dentate  outer  line 
at  two-thirds,  and  faint  traces  of  an  inner  line  at  two-fifths;  cell  spot 
minute;  faint  gray  dots  on  margin  between  veins;  fringe  pale  gray. 

Hindwing, — With  traces  of  postmedian  and  submarginal  lines. 

Under  side  white,  the  costa  of  forewing  yellowish. 

Face  and  palpi  dark  brown;  vertex,  thorax,  and  abdomen  white; 
legs  yellowish. 

Exjxnise  (yfvyiigs. — 28  mm. 

Z<>m//^^.— Paraguay;  1  male. 

Type,~-CvLt,  ^o.  9331,  U.S.N.M. 

LOMOGRAPHA  PROXIMATA,  new  species. 

Foreiring. — Dull  white,  the  costal  edge  grayish  ochreous;  lines  gray, 
rather  thick;  first  from  two-fifths  of  costa  to  middle  of  inner  margin; 
second  from  two-thirds  of  costa  to  beyond  two-thirds  of  inner  margin, 
slightly  outcurved;  third  from  four-fifths  of  costa  to  just  before  anal 
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angle;  none  of  the  lines  actually  reach  the  costa;  cell  six)t  minute^  K^y  ^ 
marginal  line  fine;  fringe  white. 

Ilindwing, — With  two  lines,  postmedian  and  submarginal,  the  latter 
more  curved  than  the  former,  approximated  on  inner  margin. 

Under  side  white,  somewhat  gloss3^;  costa  of  forewing  yellowish. 

Face  and  palpi  brown-black;  vertex,  thorax,  and  abdomen  white; 
legs  white;  forelegs  fuscous  in  front. 

Expanne  of  vnngs, — »36  mm. 

Locality. — Bolivia;  1  male. 

Very  near  to  Z.  venata  Warren,  but  the  veins  are  not  darker;  the 
lines  are  in  a  different  position;  the  face  is  black,  not  whitish,  and  the 
costal  edge  is  paler. 

Type.—iM.  No.  9332,  IJ.S.N.M. 

LOMOGRAPHA  ULTIMATA,  new  species. 

Forewhig, — White,  costal  edge  pale  brownish;  the  lines  formed  of 
gray  dusting;  the  first  most  distinct  on  inner  margin,  at  two-fifths, 
obscurely  double;  the  outer  at  two-thirds,  formed  of  two  gray  shades, 
obscurely  lunulate-dentate;  submarginal  line  single;  marginal  area 
gra}"  speckled;  black  marginal  lunules;  fringe  dark  gmy,  this  hue  also 
running  narrowly  along  hind  margin  before  the  marginal  lunules;  cell 
spot  minute. 

lUndwhig. — Without  inner  line;  fringe  gray;  no  shade  before 
margin. 

Under  side  white;  costa  of  forewing  shining  yellowish. 

Face  and  palpi  brown;  vertex,  thorax,  and  abdomen  white;  legs 
white,  forelegs  brown  in  front. 

Expanse  of  wimjs, — 2(5  mm. 

Locality. — St.  Jean,  Maroni  River,  French  (Sruiana;  1  male,  July, 
1904. 

Close  to  Z.  extremata  Warren,  from  Peru,  but  smaller;  the  outer  line 
quite  diflferent. 

2V/>6'.— Cat.  No.  9333,  U.S.N.M. 

Genus  BERBERODES  Guen^e. 

BBRBERODES  CASSITERIS,  new  species. 

Forexcing, — Male,  hyaline  white,  toward  anal  angle  with  a  brilliant 
silvery  gloss;  costa  yellowish,  with  dense  purple-gray  s[K)ts  and  striie; 
three  series  of  grayish  ochreous  spots  on  the  veins,  also  marked  on 
submedian  fold;  a  narrow  puq)lish  gray  border  thinning  out  to  anal 
angle,  its  inner  edge  consisting  of  ochreous-gray  strije,  and  with  a  gray 
blotch  at  apex;  darker  wedge-shaped  marks  on  veins,  [)lainest  toward 
costa,  and  some  dark  diamond-shape  marginal  spots  between  the  veins; 
fringe  concolorous  with  marginal  border. 
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Ilindioing, — With  the  whole  outer  two-thirds  brilliant  silvery;  inner 
row  of  spots  only  shown  as  dark  dots  on  median  and  submedian  veins; 
the  gray  border  narrower,  running  from  apex  to  middle  of  margin 
only,  with  marginal  diamond  and  gray  fringe;  fringe  at  anal  angle 
consisting  of  coarse,  rough  spatulate  hairs,  protruding  irregularly; 
beyond  middle  of  inner  margin  a  bed  of  coarse  puiple  scales  preceded 
by  a  tuft  of  long  dark  radiating  scales. 

Under  side  white,  with  the  marginal  border  purple,  thinned  out  on 
hind  margin  nearly  to  anal  angle. 

Head  and  thorax  brown;  shoulders  and  patagia  white;  abdomen 
ochreous;  both  thorax  and  abdomen  are  probably  white  when  fresh. 

Female  without  the  silvery  gloss;  the  hindwing  with  ochreous  stria- 
tionsin  outer  half,  here  again  the  abdomen, and  legs  are  dirty  brown, 
probably  stained  from  white. 

Expanse  of  wings, — 27  mm. 

Locality, — St.  Laurent,  Maroni  River,  French  Guiana;  1  male,  1 
female,  September,  1904. 

In  the  male  the  hind  margin  of  forewing  is  slightly  bent  at  vein  4. 

Type,— C2it.  No.  9334,  U.S.N.M. 

BERBERODES?  DELIC  AT  A,  new  species. 

Foreioing. — Female  pale  straw-color,  semitransparent;  cell  spot 
metallic,  black,  transversely  linear;  just  before  it  on  costa  a  dark  spot 
indicates  a  curved  basal  line;  a  sinuous  lustrous  violet  line  from  apex 
follows  or  rather  rests  upon  a  broad  purplish  pai*allel  band,  both 
becoming  brown  below  vein  3  and  not  reaching  inner  margin;  marginal 
area  brown;  fringe  yellow  beyond  cell,  marked  with  puiplish  black 
above  and  below. 

JIlnduH7ig. — With  slight  brownish  band  at  base  and  broad  marginal 
border,  deeper  at  apex;  two  or  three  dark  marginal  spots  at  apex; 
fringe  pale. 

Underwing  pale  straw-color;  forewing  with  black  cell  spot  and 
broad  purplish  marginal  border;  hindwing  with  the  border  restricted 
to  apical  half  of  margin. 

Head,  thorax,  and  abdomen  pale  straw-color. 

ExpanHc  of  wiugH, — 17  mm. 

Locality, — St.  Laurent,  Maroni  River,  French  Guiana;  November, 
1904. 

As  the  single  specimen  is  a  female,  I  leave  it  in  Berberodes,^  but  it 
will  very  likely  form  the  nucleus  of  a  new  genus. 

Type.— Q^it,  No.  9335,  U.S.N.M. 

BERBERODES  SIMPLEX   new  species. 

Forewing, — With  the  white  ground  obscured  by  violet-fuscous  suf- 
fusion and  stria*;  the  costii  broadly  yellow,  with  minute  brown  dots 
along  the  edge,  with  two  white  spaces  projecting  somewhat  triangu- 
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larly  into  the  darker  suffused  area,  one  before  the  cell  spot,  the  other 
before  the  outer  line;tirst  line  nearly  vertical  at  one-fourth;  second, 
beyond  middle,  and  outer  at  three-fourths,  both  outcurved  above  and 
waved,  the  outer  approximated  to  hind  margin;  veins  toward  hind 
margin  darker;  a  row  of  black  marginal  lunules  between  veins;  apex, 
white,  with  dark  speckling;  cell  spot  large,  brownish;  fringe  rufous- 
gray. 

Illndwin^, — ^Thickly  striated  with  violet- fuscous,  the  white  ground 
color  showing  more  plainly;  all  three  lines  distinct,  the  inner  and  outer 
edged  with  white;  an  indistinct  whitish  submarginal  line;  basal  half  of 
inner  margin  and  its  fringe  pure  white. 

Under  side  pinkish  cream-color  with  a  thick  middle  line  and  broad 
marginal  border  on  both  wings  dark  brown.  Face  and  palpi  bright 
ferruginous,  speckled  with  white;  shoulders  and  base  of  patagia  white; 
vertex  and  collar  gray-brown;  thorax  and  abdomen  like  wings;  abdo- 
men below,  pectus  and  legs  cream- white. 

Expanse  of  wing^, — 26  mm. 

Locality, — Rockstone,  Essequibo,  British  Guiana;  September,  1904. 

Although  this  species  is  described  as  a  Rerberod^n^  it  should  be  noted 
that  the  male  is  evidently  devoid  of  the  distinguishing  marks  of  the 
type  species  B,  condylata  Guen^e;  both  fore  and  hind  wings  having  a 
p)erfectly  simple  structure. 

TVi?^.— Cat.  No.  9336,  U.S.N.M. 

BBRBERODES  VIOLACEA,  new  species. 

i^r^/T^w^.— Brownish  fuscous;  at  base  and  along  costa  bronzy-black; 
the  three  lines  are  only  just  traceable,  vertical  and  wavy,  at  even  dis- 
tances apart;  also  a  dark  cell  spot;  fringe  concolorous. 

Hindvying. — Brownish  fuscous;  the  amplitied  flap  of  the  inner  mar- 
gin from  base  to  anal  angle,  together  with  the  fringe,  bronzy-black. 

Under  side  of  both  wings  deep  violet,  the  margins  diffusely  darker; 
the  bed  of  rough  hair  scales  at  margin  on  the  submedian  interspace  of 
hindwings  blackish. 

Thorax  and  abdomen  bronzy-violet;  lateral  wisps  of  hair  on  abdo- 
men black;  head,  collar,  and  palpi  deep  yellow. 

Expanse  of  mings, — 23  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  October,  1904. 

Jyjp^.— Cat  No.  9337,  U.S.N.M. 

Genus  CIRRHOSOMA  Warren. 
CIRRHOSOMA  CURVATA,  new  species. 

Forewing. — White,  semihyaline;  costa  gilded  yellow,  with  slight 
purple  speckling;  three  obscure  ochreous-gray  lines  at  one-half,  one- 
fourth,  and  three-fourths,  parallel  to  margin,  the  outer  indistinctly 
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lunulate-dentate;  marginal  area  tilled  with  ochreous  stri«e,  a  slight  dark 
marginal  line;  fringe  white. 

Hindwing, — Without  the  inner  line. 

Under  side  shining  white;  costa  of  fore  wing  yellowish. 

Head  and  antennie  brown;  thorax  and  abdomen  white;  dorsum 
tinged  with  brown  at  middle;  the  anal  segment  fuscous;  legs  3'ellowish; 
abdominal  tufts  white. 

Expan^te  of  wings, — 30  mm. 

Locality. — Jalapa,  Mexico;  1  male. 

Smaller  than  C.  traiinlucida;  the  hind  margin  of  hindwing  rounded, 
not  angulated.  The  large  abdominal  tuft  nsea  from  the  side  of  the 
fourth  segment,  more  or  less  hiding  smaller  tufts  from  the  next  three 
segments. 

Type.—C2ii,  No.  9338,  U.S.N.M. 

Genus  GYOSTEGA  Warren. 
GYOSTEGA  RUFIMACULA.  new  species. 

Forewing. — Male,  hyaline  white;  costa  coppery-ochreous,  spotted 
with  blackish;  a  large  coppery-red  dark-edged  semicircular  blotch  on 
inner  margin  before  middle,  with  some  coarse  metallic  purple  scales 
along  the  margin;  the  three  usual  rows  of  spots  in  the  single  example, 
very  obscure  (probably  worn);  a  broad  grayish  purple  marginal  bor- 
der, its  inner  edge  slightly  undulating  and  marked  with  ochreous-gray ; 
a  slight  whitish  horizontal  streak  across  it  from  apex  along  vein  8; 
fringe  concolorous  with  border;  fringe  of  inner  margin  white,  except 
along  the  patch  where  it  is  purplish. 

Hvixdwing, — With  the  border  narrow  and  reaching  only  from  apex 
to  middle,  the  fringe  beyond  it  purplish,  below  it  white;  fringe  of  hairs 
from  upper  margin  of  cell  white;  the  tuft  on  discocellular  gray;  the 
lobe  of  inner  margin  with  a  bed  of  coarse  metallic  purplish  scaler. 

Under  side  without  markings  except  the  brown  marginal  border; 
apex  of  forewing  narrowly  white;  the  costa  yellowish;  hindwing  with 
a  fringe  of  white  hairs  below  the  median  vein  and  vein  2;  fringe  in 
the  submedian  interval,  which  is  curtailed,  grayish. 

Head  and  collar  purplish  black;  thorax  white;  abdomen  fuscous 
above,  at  sides  and  underneath  white,  the  anal  segment  beneath  ochre- 
ous;  pectus  white;  legs  dingy  gray. 

Female  without  the  red  blotch  on  inner  margin  and  with  the  three 
series  of  spots  complete,  the  middle  one  ending  on  inner  margin  in  a 
fulvous  spot  with  black  on  the  margin,  as  in  vmichylaUi^  a  line  of  gray 
striae  before  the  dark  border;  hindwing  with  two  series  of  spots  and 
gray  striai  along  the  hind  margin,  forming  a  cloud  at  anal  angle;  apical 
border  as  in  male;  marginal  dashes  and  the  fringe  gray. 

Under  side  as  in  male  but  with  a  gray  blotch  at  anal  angle  of  hind- 
wing. 
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Abdomen  ochreous  instead  of  fuscous. 
Etpanm  of  wings, — 30  mm. 

Locality, — St.  Laurent,  Maroni  River,  French  Guiana;  1  male,  1 
female,  September,  1904. 

The  dis<»ocellular  of  hindwing  is  very  oblique  in  the  male. 
Type.—CsX.  No.  9339,  U.S.N.M. 

Genus  HEMIPHRICTA,  new  genus. 

Allied  to  the  group  of  genera  including  Berberoden  Guen^e  and 
BaUanllophora  Butler;  forewing  much  narrower,  hind  margin  far 
more  obliquely  curved,  and  the  inner  margin  therefore  shorter  by 
comparison;  the  inner  margin  of  hindwing  longer;  antennas  of  male 
with  sessile  fascicles  of  cilia;  hindwing  of  male  beneath,  except  at 
base,  clothed  with  rough  curved  scales;  scaling  otherwise  very  fine  and 
glossy. 

Type, — Heiniphri4^t(t  alhlcostata^  new  species. 

HEMIPHRICTA  ALBICOSTATA,  new  species. 

Foreioing, — Bronzy  olive-brown;  the  costal  edge  gilded  yellow, 
with  short  purplish  striations;  below  it  a  broad  pearl-white  subcostal 
streak  from  base  of  inner  margin  to  apex,  hardl}^  interrupted  at  one- 
fourth,  two-thirds,  and  five-sixths  by  brown  transverse  lines,  of  which 
only  the  submarginal  can  be  traced  as  a  very  fine  bluish  white  luimlate- 
dentate  line  to  three-fourths  of  inner  margin;  dark  marginal  dashes 
between  the  veins;  fringe  concolorous;  cell  spot  pearly  white,  half 
hidden  by  the  subcostal  streak. 

Hmdwing, — Deeper  in  color,  more  purplish  bronze;  the  subraar- 
g'inal  line  onl}'  visible,  as  in  forewing. 

Under  side  of  forewing  iridescent  pinkish  cinereous,  paler  along 
costa  and  before  a  broad,  dark  marginal  border;  hindwing  covered 
with  rough  curved  brown  scales,  except  along  costa,  which  i.s  broudly 
pearly  lustrous. 

Face,  palpi,  and  vertex  bright  ferruginous;  collar  dark  brown  and 
ferruginous;  shoulders  and  base  of  patagia  pearly  white;  thorax  jiiul 
abdomen  bronze-gra}-;  pectus  woolly,  white;  legs  laterally  fuscous. 

Expanse  ofwingn. — 85  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  August,  1904. 

Type,—i^9X,  No.  9340,  U.S.N.M. 

Genus  NEOZUGA,  new  genus. 

Forewing, — Costa  straight,  convex  before  apex  which  is  blunt; 
hind  margin  hardly  sinuous. 

Hindwing, — Narrow;  both  angles  and  hind  margin  rounded. 

Antennae  of  male  simple,  filiform;  palpi  porrect,  short,  roughly 
scaled;  tongue  weak;  frenulum  present;  hind  tibiaj  thickened,  with 
four  spurs,  one  much  longer  than  the  othera. 
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JVeuration. — Forewing,  cell  not  quite  half  as  long  as  wing;  discocellu- 
lar  straight,  oblique;  first  median  nervule  shortly  before  end  of  cell, 
second  and  third  stalked;  lower  radial  from  a  little  below  upper  end 
of  discocellular,  upper  from  the  end;  7,  8,  9,  10  stalked;  11  anasto- 
mosing with  12;  hindwing,  costal  and  subcostal  anastomosing  for 
three-fourths  of  cell;  (5,  7,  and  3,  4  long  stalked;  no  radial. 

Ti/pe, — Neozuga  strict  if ascia^  new  species. 

NEOZUGA  LATIFASCIA,  new  species. 

Forewing, — Purplish  slate-color,  the  space  between  median  and 
outer  line  olive-ochreous,  which  is  really  the  groi^nd-color;  lines  dark 
brown  shading  into  velvety  black;  first  close  to  base  and  second  visible 
before  middle,  both  somewhat  interrupted;  costa  as  far  as  outer  line 
dull  yellowish  speckled  with  dark;  outer  line  vertical  at  two-thirds, 
outcurved  on  vein  6  and  again  below  middle,  edged  with  pale  oc^hreous; 
the  pale  space  between  middle  and  outer  lines  has  a  fine  olive  line 
across  it  close  beyond  middle  line,  and  the  whole  outer  half  olive 
above  median  vein  and  outlined  with  blackish  in  the  lower  projection 
and  on  inner  margin;  submarginal  line  also  doubly  curved,  preceded 
by  an  olive- brown  shade  and  edged  outwardly  with  ochreous;  deep 
yellow  marginal  spots  at  the  vein  ends,  and  on  costa  before  apex; 
fringe  purplish  gray. 

Hindwing, — With  three  lines  only,  all  preceded  by  dark  olive-brown 
shading  and  edged  with  paler;  the  space  between  basal  and  middle 
line  interruptedly  ochreous. 

Under  side  olive-fuscous,  with  a  broad  uninterrupted  yellow  fascia 
before  middle,  narrower  in  hindwing;  costa  of  forewing  yellowish  in 
places;  base  of  hindwing  yellow. 

Head,  thorax,  and  aMomen  dark  bronzy  purplish;  palpi  ferrugi- 
nous; collar  and  anal  tuft  yellowish. 

Expanse  ofvnngs. — 17  mm. 

locality, — St.  Jean,  Maroni  River,  French  Guiana;  July,  1904. 

Type.—C2it.  No.  9341,  U.S.N.M. 

NEOZUGA  STRICTIFASCIA,  new  species. 

In  coloration  and  markings  exceedingly  like  the  preceding  species, 
Idtifasda  })ut  altogether  a  dingier  insect;  the  ochreous  median  area 
with  oblique  inner  edge;  the  outer  line  more  oblique  and  with  the 
projections  stronger  and  more  abrupt;  the  deep  yellow  marginal  spot 
larger;  in  the  hindwing  the  ochreous  median  area  is  altogether  absent, 
sufi'used  with  purplish;  in  both  wings  the  dark  shades  are  more  mixed 
with  brown. 

Under  side  with  the  deep  yellow  fascia  at  or  beyond  middle;  that  in 
the  forewing  oblique,  broad  at  costa  and  narrowing  to  a  point  before 
anal  angle;  that  on  hindwing  with  the  dark  basal  area  projecting 
pointedly  into  it  at  middle. 
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The  head,  thorax,  and  abdomen  bronzy-purple,  but  more  varied 
with  yellowish  scales,  especially  alon^  the  sides  of  the  abdomen. 

The  species  differ  also  in  shape  of  wing,  the  costa  of  forewing 
being  more  convex  before  apex  and  the  anal  angle  somewhat  lobed, 
so  that  the  wing  appears  swollen  at  its  end,  and  the  inner  margin 
sinuous  instead  of  straight;  there  is  no  bed  of  furry  hair  on  the  under 
side  of  hindwing. 

Expan^ie  ofwhigs, — 21  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  July,  1904. 

Type.— Cfit.  No.  9342,  U.S.N.M. 

Subfkmily  OXJrfc^VJTTERYO-INvK. 

Genus  PHRYGIONIS  Hubner. 

PHRYGIONIS  FRATERCULA,  new  species. 

Forewing, — Fawn-gray,  with  three  yellow  belts;  first  narrow,  close 
to  base  and  curved,  externally  edged  with  black  and  metallic  scales; 
second  just  beyond,  outwardly  angled  on  median  and  submedian  veins, 
edged  on  both  sides  with  black  and  metallic  scales;  third  from  middle 
of  costa  to  two-thirds  of  inner  margin,  irregularl}^  wavy,  and  edged 
inwardly  by  a  line  of  thick  metallic  scales,  accompanied  externally  by 
a  belt  of  cream-color,  from  which  it  is  separated  by  a  fine  obscure 
line  of  leaden-color  scales  which  are  metallic  only  below  costa;  fringe 
concolorous. 

nindxoing. — With  the  outer  belt  onl}',  curved,  and  running  from 
shortly  before  apex  to  just  before  anal  angle;  here  the  yellow  inner 
arm  is  brighter  and  better  defined  and  projects  yellow  black-edged 
rays  along  the  nervures,  which  interrupt  the  metallic  internal  edging 
of  the  belt;  the  outer  arm  instead  of  being  cream -color  is  buff,  or 
rufous,  separated  from  the  yellow  arm  by  an  edging  of  black  scales 
and  followed  by  a  strongly  lustrous  line,  which  in  its  upper  half  is 
succeeded  b}-  a  diffuse  red  shading,  a  similar  red  shading  also  running 
along  margin  from  apex  to  middle;  before  the  blunt  middle  angle 
above  vein  4  is  an  oblong  blood-red  blotch,  the  outi»r  end  of  which  is 
metallic  silvery;  below  vein  4  a  small  red  spot  of  which  the  broad 
outer  edge  is  also  metallic  silver}^;  below  vein  3  are  traces  of  a  minute 
similar  spot. 

Under  side  paler,  with  the  outer  belt  showing  dull  yellowish. 

Head,  thorax,  and  abdomen  concolorous  with  wings;  the  segmental 
divisions  and  tuft  of  the  male  abdomen  yellowish. 

Exjyanne  (ff  wings, — Male,  30  mm.;  female,  84  mm. 

Locality. — Santiago,  ("uba;  1  male,  January,  1903;  1  female,  July, 
1902. 

Type.—CKt.  No.  9;^3,  U.S.N.M. 
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PHRYGIONIS  SORORCULA,  new  species. 

Foreimng, — Olive-gray,  without  the  fawn-colored  tint  oifraterctda^ 
to  which  it  is  closely  allied;  instead  of  the  bright  pale  ^^ellow  mark- 
ings, the  typical  pair  have  it  dull  and  clouded  with  olive  (one  female 
alone  agreeing  with  fraU^rirxda  in  having  the  yellow  belt  inclosed); 
they  all  agree  in  having  the  inner  edge  of  the  outer  belt  of  forewing 
expanded  baseward  above  middle  so  that  the  belt  becomes  funneU 
shaped,  and  the  pale  outer  arm  is  either  absent  or  narrow  and  incon- 
spicuous; in  the  hindwing  the  rufous-buff  outer  arm  is  absent,  the  belt 
being  followed  closely  by  the  lustrous  line;  there  is  no  marginal  red 
shading  from  apex  to  middle,  but  instead  a  submarginal  dull  lustrous 
streak;  the  red  blotches  are  confluent  externally  and  continued  as  a 
fine  red  line  to  anal  angle,  along  which  the  dull  streak  from  the  apex 
is  produced  as  a  fine  continuous  metallic  silvery  line;  the  outer  belt 
generally  in  the  hindwing  is  more  abruptly  outcurved  in  the  middle 
than  in  fmtet*(nda. 

Erpanse  of  wings. — Male,  32  mm.;  female,  35-40  mm. 

Locality, — Baracoa,  Cuba;  1  male,  January,  1903;  1  female,  Decem- 
ber, 1902;  1  female,  August,  1902,  the  last  being  the  yellow  belted 
form. 

\^ot\\fraterculafkXiA  Hororcuhi  differ  from  other  species  in  the  yellow 
veins  of  the  hind  wings. 

Type.— C9it.  No.  9344,  U.8.N.M. 

Sublliinily  IvTKT^HODITlSr^l. 

Genus  ASTYOCHIA  Druce. 

ASTYOCHIA  SIGNATA,  new  species. 

Forewing. — Dingy  hyaline  gray,  costal  area  above  subcostal  vein 
and  marginal  area  opaque  gray;  veins,  dark  fuscous;  discocellular 
marked  })y  a  blackish  crescent;  lines  oblique,  first  from  one-third  of 
costa  to  one-fourth  of  inner  margin  very  obscure;  median  thicker, 
lunulate-dentate,  incurved  on  both  folds;  outer  line  thick  at  two-thirds 
below  costa  and  broad  beyond  cell,  then  obliciue  and  straight;  submar- 
ginal most  clearly  marked,  zigzag,  joining  outer  line  on  inner  margin; 
fringe  gray. 

Hindwing. — Without  two  first  lines;  the  postmedian  of  uniform 
width,  curved  beyond  discocellular  in  both  wings,  but  more  conspicu- 
ously in  the  hindwing,  the  margin  l)etween  veins  is  narrowly  paler,  so 
that  the  gi*ay  border  appears  waved. 

Under  side  the  same,  but  the  gray  tints  all  darker,  especially  the 
postmedian  line. 

Head,  thorax,  and  abdomen  like  wings,  but  the  face  and  abdomen 
paler  ochreous;  legs,  dark  gray. 
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Expamse  of  wings, — JrO  mm. 

Ljcality, — Carabaya,  southeastern  Peru;  1  male. 

Jyy>..— Cat.  No.  9345,  U.S.N.M. 

Genus  JLEUCULOPSIS  \A^arren. 
LEUCULOPSIS  INTERMEDIA,  new  species. 

Forewing. — White,  finely  freckled  with  gray;  costal  edge  pale  yel- 
low; a  pale  brown  line  from  above  apex  to  three-fifths  of  inner  margin; 
fringe  white. 

Hindwing, — With  the  brown  line  central;  a  fine  rusty  gray  marginal 
line. 

Under  side  pure  white. 

Face,  thorax,  and  abdomen  white;  palpi  externally;  vertex,  base  of 
antennae,  and  a  spot  on  front  of  fore  tibia?  bright  red. 

Expanse  of  wings. — 48  mm. 

Locality. — Jalapa,  Mexico;  1  female. 

Intermediate,  apparently,  between  L.  commria  Schaus  and  L.  colo- 
rata  Warren. 

Type.—Qfit.  No.  9346,  U.S.N.M. 

Genus  MYRMECOPHANTES  Warren. 
MYRMECOPHANTES  VELATA,  new  species. 

Foreioing. — Smoky  black,  in  basal  half  subtransparent;  an  elongated 
broad,  dull  white  fascia  from  below  two-thirds  of  costa  to  vein  2;  fringe 
black. 

Hindwing. — Smoky  black,  with  broad  central  and  marginal  fasciae 
deep  black. 

Under  side  dull  brownish  black;  costa,  apex,  and  hind  margin  of 
lx>th  wings  dull  olive-brown.  In  the  hindwing  the  paler  portions  are 
ail  brownish  and  the  veins  black;  the  white  fascia  in  f orewing  brighter. 

Head  and  thorax  black;  abdomen  grayer  blac»k;  sides  and  bottom  of 
face,  a  spot  in  middle  of  fillet,  another  in  middle  of  prothorax,  and  a 
spot  at  side  of  shoulders  white;  pectus  and  under  side  of  abdomen 
white,  this  latter  with  black  line  down  center  and  black  segmental 
rings;  legs  black. 

Expanse  of  wings. — 56  mm. 

Locality. — Colombia;  1  male. 

Nearest  to  M.  alhifasda  Maassen. 

Type.— Cat.  No.  9347,  U.S.N.M. 
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Genus  NIPTERIA  Guen^e. 
NIPTBRIA  DEFORMIS,  new  species. 

Forew'm^, — Dirty  whitish,  semitransparent;  the  veins  dull  gray;  the 
whole  apical  area  dull  smoky  gray,  thinning  out  to  anal  angle;  inner 
line  very  indistinct,  from  one-thiixi  of  costa  to  beyond  middle  of  inner 
margin,  only  plain  on  costa  and  inner  margin;  a  gray  linear  cell  spot 
on  upper  half  of  discocellular;  outer  line  thick,  dark  gray,  outcurved 
from  two-thirds  of  costa,  and  there  much  broader,  to  three-fourths  of 
inner  margin;  fringe  dull  gray. 

Ilinchring, — Dirty  whitish,  with  a  few  gray  striations  toward  hind 
margin. 

Under  side  of  forewings  dull  whitish,  with  the  outer  markings  pres- 
ent but  faint;  hind  wing  covered  with  gray  striae,  with  ill-defined  broad 
central  and  submarginal  bands  dull  gray;  the  veins  dark. 

Head,  thorax,  and  abdomen  dirty  gray,  like  costa  of  forewing;  lower 
part  of  face,  base  of  palpi,  pectus,  and  abdomen  beneath  whitish;  ter- 
minal segment  of  palpi  and  antennee  black;  legs  externally  fuscous. 

Expanse  of  wings, — 42  mm. 

Locality, — Chanchamayo,  Peru;  1  male. 

Type.—C2ii.  No.  9348,  U.S.N.M. 

NIPTBRIA  MARGINATA,  new  species. 

Foreficlng, — Subtransparent,  pale  gray,  with  a  few  scattered  black 
scales;  the  costal  area  above  subcostal  vein  and  more  broadly  beyond 
middle  thickly  bla<!k  and  white  speckled;  costal  edge  black;  a  slight 
dark  cell  mark  at  summit  of  discocellular;  fringe  djuU  blackish,  paler 
below  middle. 

Uinilwlng, — Wholly  gray;  fringe,  dark  gra3\ 

Under  side  of  hindwing  and  costal  and  hind  margin  of  forewing 
thickly  black  speckled;  both  cell  spots  black;  in  hindwing  a  sub- 
marginal  black  shade  with  the  ends  of  veins  black;  in  forewing  a 
blacker  subapical  shade  from  costa  to  hind  margin,  leaving  apex  paler. 

Thorax  and  abdomen  dark  gray ;  head  and  vertex  black. 

Expanse  of  wings. — 40  mm. 

Locality,— ^^\\xi^  Argentina;  1  male. 

Hind  margin  of  forewing  slightly  bent  at  vein  4;  of  hindwing  more 
visibly,  as  the  margin  is  slightly  indented  before  anal  angle. 

Nearest  of  N,  peinniede  Druce  and  N,  excavata  Warren;  distin- 
guished by  the  unmottled  fringe. 

%?6>.— Cat.  No.  9349,  U.S.N.M. 

NIPTBRIA  SABULOSA,  new  species. 

Foreioing, — Hyaline  cream-color,  covered  with  pale  olive-gray  atoms 
partially  confluent,  those  along  costa  and  hind  margin  pale  brownish; 
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two  tmnsverse  lines  of  unspeckled  ground-color,  one  at  two-tifths, 
nearly  vertical,  the  other  oblique  from  four-fifths  of  costa  to  two-thirds 
of  inner  margin;  fringe  sandy-gray. 

Ilindwing, — Cream-color,  without  markings;  a  very  fine  marginal 
line;  fringe  concolorous. 

Under  side  like  upper,  but  in  forewing  the  speckling  only  shows 
through,  except  along  costa  and  hind  margin. 

Head  and  thorax  like  forewings;  abdomen  pale  like  hindwing. 

Expanse  ofin!n<jH, — 44  mm. 

Locality, — Colombia;  1  male. 

Nearest  to  N,  pellucida  and  pellucenta  Dognin. 

Type.—C2Lt.  No.  9350,  U.S.N.M. 

Genus  SCORIOPSIS,  new  genus. 

Differs  from  Nepterla  and  Penthopldehia  in  the  median  and  sub- 
median  veins  of  forewing  l)eing  quite  straight,  not  bent  at  base;  the 
foveal  bar  very  faint;  palpi  short,  porrect;  forehead  bulging;  anten- 
nae of  male  bipectinate. 

Neuration. — As  in  Nipteina, 

Type, — Sear  I  ops  !s  nigrlvenata,^  new  species. 

SCORIOPSIS    NIGRIVENATA,  new  species. 

Fm^eioing, — Chalk-white;  the  costal  edge  and  all  the  v^eins  black; 
fringe  white,  with  a  black  spot  at  the  end  of  each  vein;  cell  dot  black. 

Ilhulwing, — Similar,  a  minute  black  cell  dot. 

Under  side  like  upper. 

Head,  thorax,  and  abdomen  white;  face,  vertex,  and  sides  of  shoul- 
ders yellow;  palpi  and  antennae  black;  legs  white,  externally  bliR^kish. 

Expanse  ofvnngs, — 46  mm. 

Locality, — Guadalajara,  Mexico;  1  male. 

Type,— Cfit,  No.  9351,  U.S.N.M. 

Sublamily   BRAOCIN"^^. 

Genus  SANGALOPSIS  Warren. 

SANGALOPSIS  MEDIATA,  new  species. 

Wings  brown-black;  forewing  wuth  a  large  red  blotch  at  middle;  as 
in  ino  and  aloona  Theirry-Meig;  this  blotch  below  is  bounded  by  the 
submedian  vein,  but  for  hardly  3  mm.;  the  top  of  the  bloti^'h,  which 
is  parallel  to  the  costal  edge  and  runs  along  the  subcostal  vein,  also 
measures  scarcely  3  mm.,  its  inner  extremity  being  7  mm.  from  base 
and  its  outer  6  mm.  from  hind  margin;  the  outer  edge  of  the  blotcli  is 
gibbous  at  middle,  the  inner  nearly  vertical,  curving  somewhat  out- 
ward at  top,  and  roughened  beneath,  this  edge  projects  along  the 
median  vein.     The  red  spot  on  sides  of  thorax  at  base  of  forewing  is 
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present,   but  no  lateral  spots  on  abdomen,  nor  any   blue  sheen   on 
forewing. 

ICrpa7i^e  of  wings, — 30  mm. 

Loca/ity.  —  KolivisL;  1  male. 

Ti/pe,—C^L  No.  9352,  U.S.N.M. 

Siibrainily  ASCOLIT^^gE. 
Genus  BRONCHELIA  Guen^e. 
BRONCHELIA  BENEPICTA,  new  species. 

Fareiclng. — White,  with  coarse  granular  fuscous  speckles,  thickest 
toward  base  and  hind  margin  and  along  the  eosta;  the  lines  black,  all 
well  defined  and  equidistant;  the  first  outcurved  in  cell,  then  oblique 
inward,  dentate  baseward  on  veins,  preceded  by  a  similar  but  more 
diffuse  line;  median  line  parallel  to  inner,  well  curved  round  the  black 
cell  spot;  outer  line  also  parallel,  but  dentate  outward  and  lunulate 
inward,  followed  by  a  shade  which  forms  an  angulated  black  blotch  on 
vein  4;  submarginal  line  wavy,  whitish,  preceded  and  followed  by 
coarse  black  confluent  speckles;  both  this  and  the  outer  line  are  inter- 
rupted below  vein  3;  a  black  marginal  line;  fringe  gray,  becoming 
white  below. 

IflnduHiig, — Without  basal  lines;  the  dark  shade  beyond  postmedian 
more  developed;  the  submarginal  broader,  less  waved;  marginal  line 
blacker. 

Under  side  white,  in  the  forewing  black  speckled;  the  three  lines 
clear  above  the  middle;  cell  spot  black;  a  blackish  marginal  band; 
costa  yellowish  marked  with  black;  hind  wing  with  narrower  blacker 
submarginal  fascia  fading  out  toward  anal  angle. 

Head  and  thorax  olive-gray;  abdomen  white  peppered  with  gini}^ 
and  with  indications  of  pairs  of  dark  spot<;  forelegs  black,  with  pale 
joints. 

E^'pwiue  of  wings. — QS  mm. 

Locality. — Castro,  Parana,  Brazil;  1  male. 

The  hind  margin  of  forewing  is  distinctly  elbowed  at  vein  6  and 
indented  below. 

Type,— CiiL  No.  9353,  U.S.N.M. 

BRONCHELIA  MARCIDA,  new  species. 

FoTim^ing, — Cream-color,  thickly  covered  with  olive-gray  atoms; 
the  lines  very  obscurely  marked,  except  by  the  dark  costal  streaks; 
the  first  curved  to  near  base  of  inner  margin,  preceded  by  a  similar 
line;  median  bent  out  round  the  brownish  cell  spot,  then  oblique;  outer 
line  marked  b}'  brown  points  on  veins;  oblique  outward  to  vein  6, 
vertical  to  4,  then  incurved;  submarginal  line  indicated  by  pale  lunules 
between  veins  edged  on  each  side  by  a  somewhat  deeper  tint  of  gray; 
a  fine  darker  marginal  line;  fringe  concolorous. 
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Ilindiring. — With  an  antemedian  pale  brown  shade;  the  teeth  of  Uie 
outer  line  more  strongly  marked  and  followed  >)y  a  broad  pale  brown 
shade;  marginal  line  stronger. 

Under  side  cream- white;  costa  of  both  wings  with  gmy  strise. 

He^d,  thorax,  and  abdomen  like  wings. 

Exp<in^e  of  wings. — 60  mm. 

Loca/ iti/. —CB^tro^  Parana,  Brazil;  1  female. 

yV/>t^— Cat.  No.  9354,  U.S.N.M. 

Genus  BRYOPTERA  Guen^e. 
BRYOPTERA  ALBIPLAGA,  new  species. 

Foreirlng, — White,  more  or  less  covered  with  olive  and  dull  lilac 
suffusion,  the  pale  parts  with  olive  stride;  basal  two-thirds  of  costa 
olive-drab;  lines  black,  velvety,  irregularly  crinkled;  Hrst  from  one- 
fourth  of  costa  to  one-third  of  inner  margin,  angled  in  cell  and  pre- 
ceded by  an  olive  shade;  outer  line  at  two-thirds,  parallel  throughout 
to  hind  margin,  followed  by  a  broad  band  of  olive  and  lilac  scales, 
which  fill  up  the  lunules  of  the  whitish  submarginal  line;  marginal 
area  with  olive-green  striae,  which  are  thickened  along  the  submarginal 
line;  some  dark  green  spots  between  veins  along  margin;  fringe  whit- 
ish, mottled  with  olive;  cell  spot  large,  black,  followed  by  a  double 
median  line  running  parallel  to  the  outer  line;  the  cell  beyond  inner 
line  forms  a  prominent  white  blotch,  and  there  is  a  smaller  white  blotch 
at  base  of  inner  margin,  containing  a  dark  spot  at  base  beneath  sub- 
median  vein. 

Ilindwing, — Without  basal  line,  the  rest  as  in  fore  wing,  but  the- 
lines  clearer;  the  base  of  wing  is  white,  and  a  large  white  blotch 
between  cell  spot  and  outer  line,  extending  to  costa. 

Under  side  greenish  ochreous;  the  outer  two-iifths  dark  greenish 
fuscous,  leaving  the  extreme  margin  and  fringe  ochreous;  cell  spots 
black. 

Head,  shoulders,  patagia,  and  thorax  pale  pearl-gray;  tips  of  patagia 
with  black  scales  intermixed;  basal  segments  of  abdomen  white  with 
dark  speckling;  rest  of  abdomen  grayish  olive;  palpi  externally  dark 
olive-brown;  and  a  bar  of  the  same  color  across  middle  of  face. 

Expanse  of  wings, — 40  mm. 

Locality. — St.  Jean,  Maroni  River,  French  (iruiana;  1  female,  April, 
1904. 

Distinguished  by  its  general  moss-green  appearance. 

Type.— C^it.  No!  9855,  ILS.N.M. 

BRYOPTERA    NIGRILINEATA,  new  species. 

Fareicing, — Whitish,  overlaid  with  moss-green  and  pale  lilac  scales; 
these  last  restricted  to  tlie  marginal  space  beyond  outer  line  and  to  the 
base  of  inner  margin;  first  line  thick,  dark  green,  from  before  one- 
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tliird  of  eosta,  curved  to  one-third  of  inner  margin,  preceded  by  a 
similar  but  more  obscure  shade;  outer  line  at  two-thirds  outcurved 
above  middle,  incurved  below,  black,  followed  by  a  green  shade  on  a 
lilac  ground;  median  line  parallel  to  outer  and  nearer  it  than  to  first 
line,  green;  cell  spot  diffuse,  green;  submarginal  line  zigzag,  followed 
b}'  dark  green  and  preceded  by  lilac,  the  space  between  veins  4  and  6 
with  some  black  scales  in  both  areas;  marginal  spots  black;  fringe 
(worn)  lilac. 

liindichig, — Basal  three-fifths  whitish;  a  green  streak  at  base  and 
broad  green  median  shade  meeting  outer  black  line  on  inner  margin; 
the  rest  as  in  forewing. 

Under  side  dusty  whitish,  in  forewing  suffused  with  dull  green  and 
with  a  dark  greenish  marginal  l)order,  leaving  apex  and  a  spot  below 
vein  4  whitish. 

Head,  thorax,  and  aMomen  lilac-gray. 

Expanse  of  wing h, — 27  mm. 

Locality, — Ecuador;  1  male. 

ry/>^.— Cat.  No.  9350,  U.S.N.M. 

Genus   CYMATOPHORA    Hubner. 
CYMATOPHORA  DIVERGENS,  new  species. 

Foreining, — Pale  gray,  speckled  with  olive-fuscous;  costa  with 
numerous  fine  dark  streaks;  lines  fine,  dark;  first  curved  at  one-fifth; 
second,  median,  straight  from  before  middle  of  costa  to  two- fifths  of 
inner  margin,  slightly  bent  outward  on  vein  1;  outer  line  fine,  faintly 
lunulate  between  veins,  from  two-thirds  of  costa  to  three-fifths  of  inner 
margin,  parallel  to  hind  margin,  followed  by  a  darker  shade  only  vis- 
ible at  inner  margin  where  it  forms  two  dark  lunules;  submarginal 
line  obscure,  defined  by  dark  luimlos  beyond  cell  and  above  inner 
margin,  and  followed  l)y  a  darker  tint  to  the  margin;  cell  spot  dark, 
well  beyond  median  line;  marginal  spots  small;  fringe  gray. 

Illndwlng. — With  straight  antemedian  line  and  double,  nearly 
straight  brown  postmedian  marginal  area  beyond  it  darker;  submar- 
ginal line  marked  by  dark  spots  only. 

Under  side  uniformly  pale,  gray  speckled;  cell  spots  distinct;  lines 
obscure,  a  cloud}'  dark  fuscous  submarginal  shade,  incomplete  on 
hindwing. 

Head,  thorax,  and  abdomen  like  wings. 

Ki'panse  of  idngH.-  -^  mm. 

Locality. — St.  Laurent,  Maroni  River,  French  Guiana;  1  male, 
November,  1004. 

The  two  outer  lines  on  both  wings  diverge  from  each  other  toward 
costa. 

Typt,--C^t.  No.  9357,  U.S.N.M. 
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CYMATOPHORA  FLEXILINIA.  new  species. 

Foreimng, — Lilac-gray,  whitish,  thickly  speckled  with  darker  in  one 
female;  first  line  at  one-fifth,  angled  in  cell,  second  at  two-fifths 
oblique  and  straight,  both  obscure;  outer  line  at  two-thirds  distinctly 
l>ent  on  vein  4,  then  oblique,  obscurely  lunulate;  all  three  lines  are 
accompanied  by  a  few  fulvous  scales,  the  last  being  followed  by  a 
darker  shade,  forming  blackish  blotches  above  and  below  vein  1;  sub- 
marginal  line  denoted  by  a  row  of  black  spots  l>etween  veins,  these 
between  4  and  6  triangular  and  followed  hy  larger  wedge-shaped  spots; 
cell  spot  and  marginal  spots  black;  fringe  concolorous. 

Himhrnng, — With  straight  antemedian  line  slightly  sinuous  post- 
median,  the  latter  incurved  toward  costa  and  double  toward  inner  mar- 
gin; a  row  of  submarginal  dark  spots  and  black  marginal  ones.  In 
the  female  the  marginal  area  in  both  wings  is  also  tinged  with  fulvous. 

Under  side  pale,  thickly  speckled  with  gray,  in  both  sexes;  the  lines 
and  a  submarginal  dark  gray,  stronger  in  the  paler  female. 

Head,  thorax,  and  abdomen  concolorous  in  each  case  with  wings. 

Expanse  of  wings, — Male,  44  mm.;  female,  40-44  mm. 

Locality. — Jalapa,  Mexico;  1  male,  2  females. 

In  the  forewing  the  hind  margin  is  slightly  dentate  at  veins  4  and  6; 
the  hindwing  is  crenulate  throughout. 

Type.—C9X.  No.  9358,  U.S.N.M. 

CYMATOPHORA  VIRIDITINCTA,  new  species. 

Foreicing, — Olive-ochreous,  with  olive  stria?:  the  lines  starting  from 
blackish  costal  blotches  at  one-fifth,  two-fifths,  three-fifths,  respec- 
tively, waved  parallel  to  hind  margin  and  approximating  on  inner 
margin,  the  outer  line  double;  submarginal  line  pale  and  waved  at 
four-fifths,  preceded  by  a  series  of  dark  lunular  spots,  and  with  dark 
spots  beyond  between  veins  4  and  6;  black  marginal  spots;  fringe  pale 
and  dark  olive. 

Hindmng, — Without  inner  lines;  a  broad  antemedian  dark  shade 
from  inner  margin  followed  by  a  dark  cell  spot,  the  rest  as  in  fore- 
wing. 

Under  side  pale  greenish  straw-color,  without  markings  except  a 
black  submarginal  shade  on  forewing,  thinning  out  to  anal  angle,  and 
widened  to  margin  between  4  and  6;  costa  of  forewing  with  olive  spots 
and  strife;  black  spots  along  margin;  hindwing  with  cell  spot  and  faint 
submarginal  line  at  apex. 

Head,  thorax,  and  abdomen  like  wings. 

Ex^pcmse  ofvnngs. — 35  mm. 

Locality. — Paraguay;  1  male. 

7VjK><?.— Cat  No.  9359,  U.S.N.M. 
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Genus  HYMENOMIMA  Warren. 
HYMENOMIMA  EXANGULATA,  new  species. 

Foreicing. — Pale  gray  with  a  slaty  tinge,  speckled  with  darker,  in 
the  marginal  area  suffused  with  slaty  fuscous;  lines  thick,  blac^kish, 
at  one-fourth,  one-half,  and  two-thirds  of  costa;  first  curved  and  above 
median  double;  median  waved,  and  hardly  outcurved  round  the  large 
black  cell  spot;  outer  line  velvety  black,  toothed  outward  on  veins, 
running  outward  to  vein  4,  then  bent  sharply  at  right  angles,  and  again 
more  bluntly  on  submedian  fold,  there  closely  approaching  middle 
line,  followed  by  a  thick  dark  strongly  dentate  shade;  submarginal 
line  slate-color,  very  slightly  waved,  edged  on  both  sides  by  dark  slaty 
fuscous  shades;  marginal  dots  quite  small;  fringe  dark  gray;  from 
median  line  to  the  angle  of  outer  line  a  patch  of  rose-colored  scales 
runs  along  and  below  vein  4. 

IIlndwi)Hj, — With  a  thick  antemedian  dark  shade,  the  rust-colored 
patch  prominent. 

Under  side  dirty  gray,  with  a  luteous  tinge,  paler  beyond  the  large 
black  cell  spots  before  the  broad  black  marginal  border;  fringe  at 
apex  and  anal  angle  luteous- gra}-,  between  blackish.  Head,  thoi-ax, 
and  abdomen  gmy,  speckled  with  darker;  third  and  fourth  dorsal  seg- 
ments with  rust-colored  scales. 

KrjxiuHt'  (pfujings, — 28  mm. 

/v<>rr;//^y.— iRockstone,  Essequibo,  British  (iuiana;  1  male,  Septem- 
ber, 1904. 

Tt/pe.—CBLt.  No.  93G0,  U.S.N.M. 

HYMENOMIMA  SUBNIGRATA,  new  species. 

Foreiiurig, — Whitish  gray,  with  fine  obs(^ure  darker  striations  and 
peppered  with  black;  lines  all  starting  from  black  costal  spots;  a  black 
spot  at  base  of  cell,  followed  by  a  short  line;  first  line  at  about  one- 
fourth,  double,  the  arms  far  apart  on  costa,  the  outer  outcurved  in 
cell,  approximating  near  base  of  inner  margin,  outer  line  at  two-thirds, 
lunulate-dentate,  curved  parallel  to  hind  margin,  black,  followed  by 
a  dark  gray,  more  strongly  dentate  shade;  median  line  from  a  large 
costal  spot,  oblique  outward  and  angled  on  veins  4  and  0,  approaching 
outer  line  on  inner  margin;  submarginal  line  whitish,  regularly  waved 
between  two  dark  shades,  forming  a  white  spot  on  submedian  fold; 
large  black  marginal  spots;  fringe  dark  and  light  gray;  cell  spot 
black,  lunulate. 

lUndwituj, — Like  forewing,  but  without  the  basal  lines. 

Under  side  smoky-fuscous,  with  broad  smoky  black  marginal  bor- 
ders; the  fringes  white,  with  dark  checkering  beyond  the  veins;  the 
apex  of  fore  wing  narrowly  whitish;  ceil  spots  black. 
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Head,  thorax,  and  abdomen  pale  gray  dusted  with  darker;  shoulders 
black  with  their  base  white;  vertex,  collar,  and  basal  segment  of 
antenna?  white;  palpi  black. 

Expanse  ofwhigs. — 48  mm. 

Locality. — St.  Laurent,  Maroni  River,  French  Guiana;  1  male,  Sep- 
tember, 1904. 

Type.— G^t.  No,  93«1,  U.S.N.M. 

Genus  IDIALCIS,  new  genus. 

Forewimj. — Narrow,  elongate;  costit  slightly  curved;  hind  margin 
obliquely  curved,  crenulate. 

Hindwing. — Elongate;  inner  margin  short;  hind  margin  straight 
from  anal  angle  to  vein  4,  thence  rounded. 

Antennae  of  male  bipectinate,  the  pectinations  well  separated,  not  so 
oblique  as  usual  and  ciliated;  palpi  porrect,  short;  tongue  and  frenu- 
lum present;  no  fovea  in  forewing. 

Neuration. — Forewing,  cell  quite  half  as  long  as  wing;  discocellular 
vertical;  first  median  nervule  at  four-fifths;  second  close  to  third; 
radials  normal;  7,  8,  9  stalked;  10  and  11  stalked  or  coincident,  10  on 
the  joint  stalk  anastomosing  with  8,  9;  hindwing,  costal,  and  subcostal 
approximated  for  nearly  the  whole  length  of  cell;  7  from  close  to 
upper  angle,  3  from  well  before  lower  angle;  no  radial. 

Type. — Idialcw  jdcintha,  Butler  {Phibalaptery,r). 

The  insects  have  the  appearance  of  Tephroclystla  and  without  exami- 
nation the  costal  and  subcostal  of  hindwings  appear  to  anastomose, 
but  there  is  no  radial  in  hindwing. 

IDIALCIS  MEXICUBA,  new  species. 

Foreining. — Brownish  gray,  speckled  with  darker,  the  wing  present- 
ing a  rough  appearance,  as  in  S.farlnoHH  Warren;  the  costa  with  dark 
striations;  the  lines  obscure;  first  from  one-fourth  of  costa  curved 
inward  to  near  base  of  inner  margin,  preceded  by  a  similar  line;  outer 
line  dark  brown,  from  four-fifths  of  costa,  oblique  inward  to  below  7, 
then  outcurved,  and  from  6  obliquely  curved  inward  to  middle  of  inner 
margin,  emitting  baseward  black  teeth  along  the  veins  and  followed 
by  a  distinct  brown  shade;  median  line  diffuse,  bent  out  round  the 
linear  blac^k  cell  spot  and  better  marked  al>ove  inner  margin  where  it 
approaches  outer  line;  submarginal  line  whitish,  waved,  followed  by  a 
brown-gray  shade  and  preceded  by  a  paler  space;  a  dark  marginal 
festooned  line;  fringe  brown-gray. 

Hindwing. — Paler  toward  costa;  a  blackish  line  at  base;  a  gray 
antemedian  line  before  the  dark  cell  spot,  the  rest  as  in  forewing. 

Underside  of  forewing  olive-cinereous,  with  the  costa  striated,  and 
a  dark  marginal  border  and  cell  spot;  hindwing  dull  whitish,  speckled 
with  olive-gray. 
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Face,  palpi,  and  tips  of  shoulders  black-brown;  vertex,  thorax,  and 
abdomen  like  wings,  the  abdomen  ringed  with  dark,  and  with  a  black 
belt  at  base;  fore  and  middle  legs  dark  fuscous  in  front. 

JExpanse  of  wings. — 26  mm. 

Locality. — Oaxaca,  Mexico;  1  male. 

Tyj>e.—CsLt.  No.  9362,  U.S.N.M. 

Genus  IRIDOPSIS  Warren.      * 
IRIDOPSIS  BUPEPLA,  new  species. 

Forevnng. — White  with  a  slight  tinge  of  ochreous-gi*ay;  lines  start- 
ing from  brown  costal  spots  at  one-third,  one  half,  and  two-thirds, 
respectively;  Hrst  angled  in  cell,  then  oblique  to  near  base  of  inner 
margin,  preceded  by  a  pale  brown  shade;  outer  line  incurved  below 
costa,  shortly  projecting  at  vein  5,  then  sinuous  inward  to  middle  of 
inner  margin,  most  clearly  marked  between  veins  6  and  4,  followed 
throughout  by  a  brown  shade;  median  line  hardly  marked,  except* 
sometimes  on  inner  margin;  cell  spot  concolorous,  hardly  visible;  sub- 
margind  line  inconspicuous  except  beyond  cell,  where  it  is  preceded 
and  followed  by  gray  clouds  and  the  oblique  line  from  vein  7;  sub- 
marginal  si>ots  black;  fringe  white. 

Hindwing. — With  straight  antemedian  gray  line,  followed  by  an 
elongated  white  cell  mark  with  darker  edges;  outer  line  black,  curved 
outward  from  costa  to  vein  7,  then  vertical  to  the  fold,  thence  incurved 
to  inner  margin;  the  rest  as  in  forewing. 

Under  side  whitish,  with  a  dull  gmy  tinge  in  forewing;  a  dull  dark 
gray  marginal  border,  leavmg  apex  of  forewing  pale;  cell  spots  black; 
costa  of  forewing  black  six)tted. 

Head,  thorax,  and  abdomen  whitish;  base  of  abdomen  with  a  narrow 
black  belt. 

E.q)anHe  of  wings. — Male  24  mm.;  female  26  mm. 

Locality. — Santiago,  Cuba;  1  male,  June,  1904;  1  female,  October, 
1902. 

Type.—Cvii.  No.  9363,  U.S.N.M. 

IRIDOPSIS  FUSILINEA,  new  species. 

Foreiiying.  —  Whii^.,  with  black  speckles;  the  lines  black,  the  first 
double,  the  two  arms  well  separated  on  costa,  bent  on  subcostal  vein, 
then  oblique  to  near  base  of  inner  margin;  outer  line  from  two-thirds 
of  costa,  slightly  inwardly  curved  at  first  then  forming  a  short  rounded 
projection  on  vein  5  and  running  to  middle  of  inner  margin,  forming 
a  blunt  elbow  on  vein  4  and  on  submedian  fold;  it  is  followed  by  a  dark 
shade  marked  with  brown  blotches  on  the  veins;  median  shade  illy 
marked,  oblique  outward  from  costa  and  angled  in  cell,  touching  outer 
line  at  vein  4  and  close  to  it  on  submedian  fold;  cell  spot  ocelloid,  white 
with  black  edge  and  a  few  brown  scales  at  center;  submarginal  line 
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waved  and  distinctly  edged  with  shades  above  middle,  straighter  but 
indistinct  below;  the  lunules  between  4  and  0  filled  up  with  and  fol- 
lowed by  dark  gray  shading,. edged  above  by  an  oblique  streak  from 
vein  7;  submarginal  spot«  large  and  conspicuous;  the  marginal  line 
black;  fringe  pale  gray. 

Hindwin^. — With  black  dash  at  base,  blackish  antemedian  line, 
black  postmedian  line,  forming  a  slight  blunt  angle  on  the  fold  and 
followed  by  a  brown  marked  gray  band;  submarginal  line  flexuous 
l)etween  two  flexuous  dark  shades;  the  black  spots  at  margin  connected 
with  the  black  marginal  festoon. 

Under  side  dull  white,  both  wings  with  dark  cell  spots  and  cloudy 
median  line;  forewing  with  costa  streaked  with  black;  a  broad  black 
apical  cloud  to  vein  4,  leaving  apex  itself  white,  continued  as  a  difl^use 
blotch  below  vein  3;  hind  wing  with  a  narrower  submarginal  dark 
cloud. 

Head,  thorax,  and  abdomen  whitish  speckled  with  dark,  forming 
rings  on  the  dorsal  segments;  a  blackish  band  at  base  of  abdomen. 

ExjMJim  of  wings. — 30  mm. 

Locality. — Matanzas,  Cuba;  1  female,  November,  1902. 

Type.—C^t.  No.  9364,  U.S.N.M. 

IRIDOPSIS  HUMILIS,  new  species. 

Forewing. — Pale  gray,  rather  glossy  in  certain  lights,  the  basal  and 
,  marginal  areas  faintly  tinged  with  olive;  costal  edge  finely  streaked 
with  black;  lines  fine,  very  obscure,  starting  from  dark  costal  spots  at 
one-third,  one-half,  and  two-thirds;  the  firvst  running  to  near  inner 
margin  and  marked  with  a  black  spot  on  veins;  outer  marked  with  a 
black  spot  below  vein  6,  roundly  projecting  on  vein  5,  then  sinuous 
inward  to  before  middle  of  inner  margin,  black  from  5  to  4,  and  fol- 
lowed by  a  faintly  darker  shade;  the  pale,  slightly  glossy  submarginal 
line  lunulate,  edged  with  darker,  the  lunules  beyond  cell  filled  up  with 
blackish,  followed  by  an  oblique  curved  dark  streak  from  vein  7  which 
projects  into  the  pale  gray  fringe;  submarginal  spots  black;  marginal 
line  finely  black;  cell  spot  ocelloid,  of  the  ground-color. 

Hindvnng. — Like  forewing;  the  cell  mark  with  dark  edges;  the 
outer  line  nearly  straight,  the  shade  beyond  it  crenulate;  the  submar- 
ginal shades  thicker  and  darker. 

Under  side  smoky  gray  clouded  with  darker;  the  cell  spots  and  a 
broad  marginal  border  smoky  blackish;  apex  of  forewings  and  fringes 
of  both  wings  pale  gray;  costa  of  forewing  with  black  spots;  a  dark 
blotch  below  cell  spot  of  forewing. 

Head,  thorax,  and  abdomen  like  wings;  base  of  shoulders  blackish, 
their  apex  olive;  palpi  externally  and  a  broad  central  bar  across  face 
dark  brown. 
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Krpanae  af  v)ln<jH. — 27  nun. 

LocaliUj.  —Santiago,  Cuba;  1  male,  November;  1  female,  June,  11>02. 

ry^<?.  -Cat.  No.  9365,  U.S.N.M. 

IRIDOPSIS  INVENUSTA.  new  species. 

Forewing.—VidX^  bone-color  du.sted  with  dull  gmy  speckles;  the 
lines  dull  gray;  first  double,  the  arras  far  apart  on  costa,  approximating 
at  one-half  of  inner  margin;  cell  mark  ocelloid,  filled  in  with  gray  and 
edged  with  darker,  followed  by  an  obscure  diffuse  gray  median  shade; 
outer  line  from  three-fourths  of  costa,  incurved  at  first,  bluntly  rounded 
outward  on  vein  5,  then  sinuous  inward  to  three-fifths  of  inner  niargin, 
followed  by  a  diffuse  gray  shade;  two  dark  gray  subniarginal  gray 
shades  containing  between  them  the  paler  submarginal  lines;  blackish 
marginal  spots  touching  a  fine  marginal  line;  fringe  pale  gray. 

Hin(lH^}ng,  —  \J\k^^.  forewing  but  without  basal  markings;  cell  spot 
dark-edged,  but  not  filled  in  with  darker,  toucliing  internally  a  waved 
gray  antemedian  line. 

Under  side  dirty  bone-color  without  markings;  forewing  with  black- 
ish cell  spot  and  diffuse  apical  cloud. 

Head,  thorax,  and  abdomen  like  wings;  face  and  palpi   brownish 

Expa  n  f<e  of  v:  in  gs,  —  35mm. 
Locality, — Rio  Janeiro,  Brazil;  1  male. 
An  inconspicuous  insect. 
7}/yy6.— Cat.  No.  936H,  U.S.N.M. 

IRIDOPSIS  MEMOR,  new  species. 

ForeiDUHj, — Cinereous,  dusted  and  tinged  with  fuscous;  the  lines 
starting  from  dark  costal  spots  at  one-third,  one-half,  and  to  two- 
thirds;  the  first  curved  inward  to  near  base  of  inner  margin,  preceded  by 
a  dark  cloud  which  meets  it  below  and  is  divergent  above;  outer  line 
lunulate-dentate,  marked  with  black  spots  on  veins  7  and  (J,  incurved 
below  middle  to  middle  of  inner  margin,  followed  by  a  dark  shade; 
median  line  angled  well  beyond  the  black  cell  spot,  touching  outer  line 
at  vein  4;  submarginal  line  evenl}'  lunulate,  pale,  betweert  two  dark 
shades,  the  inner  the  deepest,  black  lunules  along  margin;  fringe  pale 
gray. 

Ilhuhinng, — Like  forewing  without  basal  line;  the  median  shade 
thick  and  diffuse. 

Under  side  whitish  ochreous  smudged  with  smoky  gra}';  a  broad 
smoky  black  marginal  border,  leaving  apex  of  forewing  and  whole 
njargin  of  hindwing  marrowly  pale;  cell  spots  black;  costa  of  forewing 
ochreous,  with  black  striae  and  spots. 

Head,  thorax,  and  abomen  like  wings;  base  of  abdomen  with  a  black 
belt;  face  and  palpi  brown -black. 
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Expanse  of  wings, — 37  mm. 

Locality. — Omai,  British  Guiana;  1  male.  Exceedingly  like  the 
European  Alci%  geiyimaria, 

Type.—C^t.  No.  9367,  U.S.N.M. 

IRIDOPSIS  RUPISPARSA,  new  species. 

Foreiohig. — White,  freckled  with  gray,  more  strongly  in  male  than 
in  female;  lines  blackish,  rising  from  dark  gray  costal  spots;  the  first 
before  one-third  inwardly  curved  to  one-fifth  of  inner  margin,  the 
outer  from  two-thii-ds  of  costa,  obliquely  curved  outward  and  forming 
a  blunt  projection  on  vein  6,  then  twice  sinuous  inward,  slightly 
angled  on  vein  2  and  again  just  above  inner  margin,  which  it  reaches 
at  middle;  the  first  line  is  preceded  and  the  outer  followed  by  a  par- 
allel gray  shade  containing  bright  red  scales,  some  Of  them  also 
appearing  on  the  inner  line  itSelf ;  a  gray  median  line  bent  outward 
beyond  cell,  then  incurved;  cell  mark  large,  of  raised  white  scales, 
surrounded  with  olive  scales  and  with  bright  red  scales  in  middle; 
submarginal  line  lunulate  between  gra}^  shading  of  varying  intensity, 
the  inner  deeper  beyond  the  coll  and  on  hind  margin  to  vein  7,  where 
the  dark  is  abruptly  cut  off,  leaving  the  apex  pale;  a  fine  marginal 
line,  preceded  by  a  distinct  series  of  black  spots;  fringe  white,  mottled 
with  gray  beyond  veins. 

Hindvnng, — With  a  black  basal  dash,  a  waved  antemedian  line 
ending  in  a  dark  spot  on  middle  of  inner  margin;  outer  line  angled  on 
the  fold,  the  shade  beyond  it  reddish  brown;  the  cell  mark  trilobed, 
edged  with  dark. 

Under  side  with  a  slight  gv^y  flush;  cell  spots  large  and  dark,  with 
the  median  shade  obscurely  marked;  a  broad  blackish  marginal  border, 
narrowing  and  becoming  fainter  toward  anal  angle;  leaving  apex 
white  and  a  pale  patch  between  veins  3  and  4  on  forewing;  fainter 
and  submarginal  on  hindwing. 

Head,  thorax,  and  abdomen  white,  mixed  with  gray  in  the  male, 
which  also  has  the  face  and  palpi  gray;  abdomen  with  a  strong  black 
belt  at  base;  the  dorsal  segments  with  pairs  of  red  spots  and  in  the 
male  tinged  with  gray. 

Expanse  ofvnngs, — Male,  38  mm.;  female,  44  mm. 

Locality, — Santiago,  Cuba;  1  male,  November;  1  female,  June,  1902. 

The  red  scales  are  easily  overlooked,  and  are  most  plentiful  in  the 
male.  I  am  inclined  to  believe  this  is  the  insect  identified  with  lar- 
varia  Guen^e  by  Herrich-Schaeffer  and  Gundlach. 

Type.— C^t.  No.  93B8,  U.S.N.M. 

IRIDOPSIS  TRANSVISATA.  new  species. 

Forewing. — Semihyaline  whitish,  with  a  faint  green  tint,  finely  pep- 
pered with  black  scales;  costa  ochreous,  streaked  and  spotted  with 
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black;  lines  at  one-third,  one-half,  and  two-thirds;  the  first  curved  and 
narrow  but  preceded  by  a  broad  blackish  band;  median  line  angled 
beyond  cell,  then  oblique  and  below  middle,  swelling  into  a  broad  band 
all  but  touching  outer  line;  outer  line  marked  by  black  points  on  the 
veins,  sinuous,  bent  at  vein  5  and  outcurved  again  on  inner  margin; 
marginal  area  mainly  filled  with  a  blackish  cloud,  except  at  apex  and 
margin  between  3  and  4,  through  which  the  pale  waved  subniarginal 
line  is  visible;  marginal  spots  black;  fringe  pale  gray,  checkered  with 
darker;  cell  spot  black  in  a  diffuse  cloud. 

Uindxoing. — Similar,  without  basal  lines;  a  broad  median  band;  cell 
spot  ocelloid,  with  pale  center;  outer  line  marked  by  black  vein  spots, 
forming  a  square  projection  between  vein  6  and  the  fold,  strongly 
concave  below. 

Under  side  opalescent  ochreous,  with  a  faint  pink  tinge;  both  wings 
with  broad  black  marginal  border,  the  fringes  and  apex  of  forewing 
pale;  cell  spot  of  forewing  larger;  of  hindwing  small,  blackish. 

Thorax  and  abdomen  olive-ochreous,  like  wings;  head  and  palpi  dark 
brown;  dorsum  tinged  with  darker;  basal  segment  with  black  scales. 

Expanse  of  wings. — 39  mm. 

Locality. — Omai,  British  Guiana;  1  male. 

Type,—Q9it.  No.  9369,  U.S.N.M. 

Genus  PHEROTESIA  Schaus. 
PHEROTESIA  INDISTINCT  A,  new  species. 

Foretving. — Grayish  olive  mixed  with  brown,  the  whole  densely 
dusted  with  black  atoms;  costal  edge  with  dense  blackish  strise;  the 
lines  darker  but  indistinct,  and  all  in  parts  geminate;  first  from  one- 
half  of  costa  to  one-third  of  inner  margin,  outcurved  above  and  below 
median;  it  is  preceded  by  an  ill-defined  dark  streak  running  to  inner 
margin  near  base;  outer  line  from  two-thirds  of  costa  to  two-thirds  of 
inner  margin,  lunulate-dentate,  somewhat  angularly  projecting  on  vein 
4,  the  outer  arm  in  a  brownish  olive  shade;  cell  spot  black,  traversed 
by  a  fine  median  line  in  the  main  parallel  to  outer  line;  submarginal 
line  pale,  somewhat  interrupted,  preceded  and  followed  by  darker 
olive  shades;  marginal  dark  spots  between  veins;  fringe  checkered 
dark  and  lighter  olive.  The  brown  tints  are  disposed  chiefly  along  the 
course  of  the  two  folds. 

Hindwing, — Dirty  whitish  ochreous,  dusted  with  gray -green  scales, 
and  darker  along  hind  margin;  traces  of  greenish  lines  above  anal 
angle;  fringe  gray,  beyond  a  fine  wavy  marginal  ILne. 

Under  side,  like  upper  side  of  hindwing,  gray  speckled;  the  hind 
margin  darker,  especially  toward  apex;  costa  of  forewing  yellowish, 
with  black  striie;  cell  spot  of  hindwing  large  and  black. 

Head  and  thorax  like  forewing;  abdomen  like  hindwing,  but  darker 
along  dorsum;  forelegs  and  antenna?  mottled  black  and  ochreous. 
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Expanse  of  wings, — 37  mm. 

Locality, — Orizaba,  Mexico;  1  male. 

Though  I  have  placed  this  species  in  Pherotenia  Schaus,  by  reason 
of  the  presence  of  a  distinct  radial  in  the  hindwing,  it  differs  consider- 
ably in  appearance  from  other  species,  and  will  probably  require  a 
genus  for  itself.  In  both  wings  the  discocellular  is  triangulate,  the 
radial  in  each  case  rising  from  the  lower,  outward  angulation. 

7yy>^.— Cat.  No.  9370,  U.S.N.M. 

Genus  PHYSOCLEORA  Warren. 
PHYSOCLEORA  ALBIBRUNNEA,  new  species. 

Forewimj,  -  White,  the  basal  and  marginal  areas  deep  brown;  the 
first  and  third  lines  black  from  a  little  before  one-third  and  two-thirds 
of  the  costa;  the  first  curved  to  the  outer  edge  of  the  large  pale  fovea; 
the  outer  outcurved  above  to  vein  3,  then  incurved  to  submedian  fold, 
and  thence  vertical  to  three-fifths  of  inner  margin;  an  interrupted 
blackish  median  line  outcurved  round  the  black  cell  spot;  submarginal 
line  slightly  paler,  being  preceded  by  a  deeper  brown  shade;  marginal 
spots  black;  fringe  brown. 

Hindwing, — With  basal  half  white;  a  broad  dark  antemedian  shade; 
outer  line  followed  by  a  narrow  pale  line  (which  is  less  evident  in  the 
forewing);  anal  area  of  marginal  space  whitish. 

Under  side  like  upper,  but  the  dark  markings  more  diffuse  and 
fuscous. 

Face  and  palpi  dark  brown;  vertex,  shoulders,  and  patagia  white; 
thorax  and  metathorax  brown;  abdomen  white,  with  a  narrow  dark 
belt  at  base,  and  the  third  and  fourth  segments  blackish. 

Expanse  of  wings, — 15  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  March, 
1904. 

Typc-Cfit.  No.  9371,  U.S.N.M. 

PHYSOCLEORA  CRETARIA,  new  species. 

For^swing, — Chalk-white;  costa  dark  gray  at  base,  with  four  dark 
spots  at  origin  of  lines,  with  black  spots  between  them;  first  and  sec- 
ond large  and  diffuse,  formed  of  olive  and  black  scales,  oblique  out- 
ward; third  small  and  black;  fourth  largest,  oblique  inward,  of  olive 
scales;  the  first  three  at  one-fourth,  one-half,  and  two-thirds;  the  lines 
marked  by  olive  scales;  first  angled  in  cell;  second  on  vein  6;  the  first 
cui'ved  inward,  the  second  sinuous,  the  third  outcurved  from  6  to  2, 
and  forming  a  sinus  inward  on  submedian  fold,  marked  by  black 
spots  on  veins  6  and  1,  and  a  black  blotch  above  and  below  vein  4,  fol- 
lowed by  an  incomplete  olive  shade;  the  submarginal  shade  preceding 
submarginal  line  rises  from  the  fourth  costal  blotch,  is  marked  by  an 
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orange  patch  above  vein  6,  and  broken  olive  scaling  below,  on  each 
side  of  vein  4  forming  olive  and  brown  patches  and  below  vein  marked 
only  by  its  outer  edge;  the  outer  shade  is  marked  only  by  olive 
blotches  beyond  cell  and  on  vein  2;  marginal  dots  small;  fringe  white, 
with  irregular  olive  mottling. 

nindwing. — With  dark  antemedian  and  postmedian  lines,  the  latter 
followed  by  an  olive  shade;  the  two  submarginal  shades  ill-defined, 
clearest  toward  apex;  cell  spot  black. 

Under  side  whitish,  freckled  and  tinged  with  olive  on  forewing;  a 
dark,  smoky,  olive,  marginal  shade  narrowing  to  anal  angle,  leaving 
apex  and  a  patch  below  vein  4  paler;  costa  spotted  with  dark;  hind- 
wing  freckled  along  costa  only;  cell  spots  present  on  both  wings. 

Head,  thorax,  and  abdomen  white;  the  last  with  a  pair  of  large 
black  blotches  on  second  segment;  palpi  white  mixed  with  olive;  legs 
olive,  paler  at  the  joints. 

Expanse  of  wings, — 26  mm. 

Locality, — Castro,  Parana,  Brazil;  1  female. 

Hind  margin  of  hindwing  deeply  indented  beyond  cell. 

Type.—C2Lt.  No.  0372,  U.S.N.M. 

PHYSOCLEORA   FULGURATA,  new  species. 

Forewing. — Whitish,  thickly  sprinkled,  and  beyond  outer  line  suf- 
fused with  brownish  fuscous;  lines  dark  brown,  at  one-fourth  and  two- 
thirds,  thickened  on  costa;  first  curved,  projecting  above  and  below 
median  vein;  median  curved  round  and  nearly  touching  the  rather 
large  linear  black  cell  spot,  then  incurved  to  middle  of  inner  margin; 
outer  line  blacker  on  veins,  curved  parallel  to  median,  followed  by  a 
fulvous  shade;  submarginal  line  whitish,  strongly  zigzag  through  the 
brownish  marginal  area,  which  is  a  little  paler  before  the  large  black 
marginal  lunules;  fringe  gray-brown  with  dark  dashes  near  base. 

Hhidvnng, — Similar,  but  without  inner  line;  cell  spot  large  and 
round. 

Under  side  with  the  basal  area  as  far  as  median  line  dark  like  the 
marginal  in  the  forewing;  in  the  hindwing  with  the  base  of  antemedian 
line  paler;  in  both  wings  the  outer  line  followed  by  a  pale  line. 

Vertex,  thorax,  and  abdomen  \^ried,  light  and  dark  like  wings;  face 
and.palpi  dark  brown. 

Expanse  ofvnngs. — 16  mm. 

Localities, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  July, 
1904;  60  miles  up  Maroni  River;  1  female,  August,  1904. 

Type,—Q9X,  No.  9373,  U.S.N.M. 

PHYSOCLEORA  FUSCICOSTA,  new  species. 

Forewing, — White,  the  basal  space,  costa,  and  marginal  area  with 
dark  greenish  fuscous  shadings;  costa  thickly  striated  with  dark,  and 


Digitized  by  VjOOQIC 


1*0.1456.  NEW  OEOyfETBID  MOTHS— WARREN.  517 


with  dark  blotches  at  the  origins  of  the  lines;  the  lines  very  fine,  first 
at  one-fourth,  angled  in  cell,  then  vertical  to  median,  then  inwardly 
oblique,  the  inclosed  space  except  the  fovea,  greenish  fuscous;  outer 
line  at  two-thirds,  outcurved  from  vein  6  to  2  and  marked  by  large 
dark  spots  on  veins,  followed  by  a  green  shade,  mixed  with  lilac,  sub- 
marginal  line  indistinct,  inclosed  between  two  greenish  fuscous  bands, 
both  interrupted  between  3  and  4,  and  6  and  7;  large  blackish  green 
marginal  spots  connected  by  a  fine  dark  festoon;  fringe  moss-green, 
dashed  with  pale  beyond  veins;  a  fine  dark  cell  spot;  median  line  shown 
only  by  a  dark  costal  spot  and  some  green  streaks  on  inner  margin. 

JImdwfng,' — With  wavy  antemedian  line  and  black  cell  spot,  the 
rest  as  in  forewing,'  but  the  submarginal  shades  still  more  broken  up 
by  the  white  ground-color. 

Under  side  of  forewing  suffused  with  greenish  fuscous,  with  the 
dark  cell  spot,  outer  line  and  submarginal  shades  shown;  hindwings 
whitish,  with  the  lines  punctiform. 

Head,  shoulders  dark  olive-fuscous,  thorax  and  abdomen  whitish 
mottled  with  dark;  the  two  basal  segments  white. 

Expanse  of  wings,  — 26  mm . 

Locality, — Castro,  Parana,  Bi*azil;  1  male. 

The  hind  margin  of  hindwing  is  deeply  insinuate  beyond  cell. 

Type.—Q/9X.  No.  9374,  U.S.N.M. 

PHYSOCLEORA  NUBILATA,  new  species. 

Forewing. — Grayish  white,  clouded  with  dark  gray;  the  lines  fine, 
blackish,  rising  at  even  distances  on  thecosta;  at  one-third,  one-half,  and 
two-thirds,  the  first  and  second  bent  in  cell,  the  third  marked  by  dark 
spots  on  veins  and  approaching  median  line  on  inner  margin,  followed 
by  a  broad,  dark  gray  band,  the  outer  edge  of  which  fills  up  the  lunules 
of  a  pale  submarginal  line,  the  margin  itself  being  again  dark  gray; 
marginal  spot  black;  fringe  dark  gray;  cell  spot  small,  black;  fovea 
large,  round,  scaleless. 

Hindwing, — Without  inner  line. 

Under  side  similar;  the  cell  spots  larger  and  blacker,  the  dark  gray 
shades  still  darker.  Vertex,  thorax,  and  abdomen  gray  speckled  with 
darker;  face,  palpi,  and  forelegs  dark  fuscous. 

Expanse  of  wings.- — 15  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  March, 
1904. 

Very  much  like  Ilymenomhna  minuta  Warren,  but  with  lines,  not 
bands. 

%>^.— Cat  No.  9375,  U.S.N.M. 

PHYSOCLEORA  RECTIVECTA,  new  species. 

Forewing, — Grayish  white,  or  white  thickly  freckled  with  pale  olive 
scales;  the  lines  olive-gray,  starting  from  dark  costal  spots  at  one- 
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third,  one-half,  and  two-thirds;  the  first  and  second  outcurved  above 
middle,  the  third  outcurved  from  vein  7  to  2,  marked  by  dark  vein 
spots;  submarginal  line  gray,  zigzag,  preceded  and  followed  by  olive- 
fuscous  shading  mixed  on  veins  3,  4,  and  6  in  the  inner  band  with  ful- 
vous scales,  this  band  stopping  short  at  vein  3,  the  outer  interrupted 
between  3  and  4;  extreme  margin  gray;  marginal  spots  black,  con- 
spicuous; cell  spot  slight;  fringe  pale  and  dark  gray. 

Hlndunng, — Without  basal  line. 

Under  side  dull  white,  flushed  with  olive  in  forewing  where  the  costa 
shows  fine  oblique  dark  dots  and  spots;  both  wings  with  broad  black 
margins  with  straight  inner  edge,  leaving  the  fringes  whitish;  cell 
spots  slight. . 

Head  and  thorax  whitish,  speckled  with  olive;  abdomen  missing; 
legs  fuscous. 

Expanse  of  wings » — 24  mm. 

Locality,— Nova  Fiburgo,  Brazil;  1  female. 

Distinguished  by  the  straight  edged  dark  borders  of  the  under  side. 

Tj/j?e.—C2Lt.  Mo.  9376,  U.S.N.M. 

PHYSOCLEORA  SCUTIGERA.  new  species. 

Forewing, — White,  with  a  few  olive-gray  speckles;  the  basal  area 
and  costal  space  more  thickly  dusted;  lines  olive-fuscous,  starting 
from  dark  costal  spots  at  one-third,  one-half,  and  two-thirds;  the  first 
bent  on  subcostal  and  again  on  submedian  fold,  stmight  between  and 
oblique  below,  with  a  gray  shade  in  front  of  it;  median  line  bent  out- 
ward beyond  the  slight  gray  cell  spot,  then  oblique  inward;  outer  line 
marked  by  dark  vein  dots,  outbent  between  6  and  3,  strongl}^  inbent 
in  submedian  interspace,  followed  by  a  dark  olive-fuscous  blotch  on 
vein  4,  and  a  slight  olive  shade  throughout;  two  dark  olive-fuscous 
shades  define  the  waved  submarginal  line;  marginal  spots  large  and 
dark;  fringe  white  varied  with  gray. 

Hindwin^. — Without  basal  line;  the  rest  as  in  forewing,  but  the 
outer  line  regularly  lunulate-dentate  followed  by  a  w^ell  marked  olive 
shade. 

Under  side  white;  forewing  clouded  with  olive-gmy  to  beyond  mid- 
dle, leaving  a  white  ill-defined  space  before  the  broad  blackish  hind 
margin;  costa  with  fine  pale  and  dark  streaks;  hindwing  wholly  white 
except  a  small  gray  cloud  at  apex;  fringes  white. 

Head,  thorax,  and  abdomen  white;  face  with  a  dark  central  bar; 
shoulders  with  a  dark  gray  spot  in  front;  third  and  fourth  segments 
of  abdomen  with  a  black  saddle,  pale  in  center;  anal  segment  blackish 
above  before  the  tufti^;  legs  whitish. 

Expanse  of  goings, — 26  mm. 

Locality, — Chaco,  Bolivia;  1  male. 

7Vi>^.— Cat.  No.  9377,  U.S.N.M. 
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PHYSOCLEORA  SUFFUSCA,  new  species. 

Ftrreimng. — Whitish  gray,  thickly  and  uniformly  powdered  with 
olive-gray;  the  lines  indistinct,  except  at  costa,  the  exterior  marked 
by  black  vein  spots  and  black  from  vein  5  to  3,  followed  by  a  double 
blotch  of  fulvous  and  fuscous  scales,  the  fulvous  lying  on  the  veins; 
the  submarginal  line  waved,  between  two  darker  graj'  bands;  marginal 
spots  black,  connected  by  a  tine  black  festooned  line;  fringe  gray; 
cell  spot  obscure. 

llimhring. — Like  forewing,  without  inner  line,  the  cell  spot  black; 
the  shade  beyond  outer  line  complete,  fulvous  tinged. 

Under  side  of  forewing  olive-fuscous,  paler  before  the  dark  fuscous 
margin;  fringe  whitish;  cell  spot  black;  hindwing  white,  with  fuscous 
cell  spot  and  marginal  spots. 

Head,  thorax,  and  abdomen  like  wings,  pale  gra}*  speckled  with 
darker;  face  brown. 

Ej^panne  of  wingn, — 25  mm. 

Locality, ;  1  female. 

Like  1\  rectisecta  but  grayer,  and  with  the  hindwing  beneath  wholly 
white. 

7y/>6.— Cat.  No.  9378,  U.S.N.M. 

PHYSOCLEORA  VENIRUFATA.  new  species. 

Forewing, — White,  sparsely  blackish  speckled;  the  lines  blackish, 
fine;  the  costal  area  thickly  dusted  with  gray;  first  line  strongly 
curved  from  one-third  of  costa  to  one-fourth  of  inner  margin,  marked 
blacker  on  the  veins,  preceded  by  a  broader  shade,  which  is  marked  in 
the  male  by  a  red  spot  on  median  vein;  median  line  indistinct,  angled 
on  vein  (>  be3^ond  the  black  cell  spot;  outer  line  from  three-fourths  of 
costa  sinuous,  mottled  blacker  on  veins,  followed  by  a  gray  shade, 
which  forms  a  double  blotch  on  each  side  of  vein  4,  veins  6,  4,  and  3 
being  marked  with  rufous;  submarginal  line  waved,  whitish,  defined 
by  dark  shades;  cell  spots  black;  fringe  whitish,  checkered  with  gray. 

Hindering, — Like  forewing,  with  only  a  dark  bar  at  base. 

Under  side  white,  slight  grayish  toward  costa  of  forewing,  which  is 
striated  and  spotted  with  dark;  a  broad  blackish  border,  narrowing  to 
anal  angle  and  continued  shortly  at  apex  of  hindwing. 

Head,  thorax,  and  abdomen  white,  speckled  with  gray;  abdomen 
with  gray  dorsal  rings  and  a  black  belt  at  base;  face  with  a  dark  bar 
in  middle;  legs  white;  forelegs  mottled  with  fuscous. 

Eu^panse  of  xclngH, — Male,  25  mm.;  female,  26  mm. 

Localiths, — Castro,  Parana,  Brazil,  2  females;  Rio  Janeiro,  1  male. 

In  the  male  the  rjifous  markings  are  stronger,  the  shade  beyond 
outer  line  in  both  wings  being  tinged  with  that  color  and  the  blotch 
below  vein  4  nearly  wholly  rufous;  in  females,  one  of  which  is  much 
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darker  than  the  other,  the  rufous  is  restricted  to  the  veins,  the  darker 
female  has  a  dark  band  on  hindwing  beneath  reaching  anal  angle. 
JyjPt.— Cat.  No.  9879,  U.S.N.M. 

Genus  STENALCIDIA  Warren. 
STENALCIDIA  NITENS,  new  species.  ' 

Forevung, — Chalk-white,  fainth'  dark-speckled;  costa  with  small 
black  striae;  the  lines  black;  first  from  one-fourth  of  costa,  angled  on 
subcostal,  then  obliquely  curved  inward  to  near  base  of  inner  margin, 
inclosing  the  fovea;  a  black. costal  spot  at  middle,  from  which  traces 
can  be  seen  of  an  outbent  median  shade;  outer  line  from  three-fourths 
of  costa  to  two-thirds  of  inner  margin,  slightly  outbent  l)eyond  cell, 
incurved  below  vein  4,  thick  and  dentate  outward  on  veins,  emitting  a 
spur  to  hind  margin  from  vein  4;  shade  before  submarginal  line  rep- 
resented by  two  contiguous  blackish  marks  at  costa,  two  more  be3'ond 
cell,  and  some  gray  ones  below;  the  shade  beyond  by  two  dark  marks 
beyond  cell  only;  marginal  spots  black,  lunular,  those  below  costa 
produced  inward;  fringe  white. 

Hindwing, — With  black  basal  spot,  curved  median  line  below  cell, 
black  cell  spot  and  exterior  line;  a  faint  submarginal  shade. 

Under  side  dull  white,  in  the  forewing  tinged  with  gray;  the  lines 
indicated,  especially  the  outer  line. 

Head,  thorax,  and  abdomen  white;  shouldei's  and  a  thick  ring  on 
basal  segment  of  abdomen  black;  the  other  segments  with  pairs  of 
dark  dots;  palpi  black. 

Expanse  of  wings, — 34  mm. 

Locality, — Castro,  Parana,  Brazil;  1  male. 

Tyj^c— Cat.  No.  9880,  U.S.N.M. 

Genus  STENOTRACHELYS  Guen^e. 
STENOTRACHELYS  INSULARIS,  new  species. 

Forewing, — Male  ochreous,  densely  sprinkled  with  blackish  specks 
and  stria?,  and  partially  tinged  with  brown;  the  lines  black  and  thick; 
first  from  before  one-third  of  costa  outcurved  above  and  oblique 
inward  to  one-fifth  of  inner  margin;  second  from  be3^ond  middle  of 
costa,  outcurved  above,  then  inward,  closely  approaching  first  line  on 
vein  2  to  middle  of  inner  margin;  outer  line  from  four-fifths  of  costa 
to  two-thirds  of  inner  margin,  sinuous,  followed  b}^  a  brown  shade 
which  is  edged  by  an  irregularly  dentate  black  line,  which  is  itself 
edged  by  the  submarginal  line  which,  when  visible,  is  whitish;  a  black 
marginal  line  interrupted  by  the  pale  veins;  fringe  brownish  gmy, 
with  pale  base;  cell  spot  black. 

Hindwing, — With  median  and  outer  lines  approximated,  the  median 
touching  a  whitish  cell  spot;  marginal  area  filled  in  with  dark,  show- 
ing in  places  a  whitish  submarginal  line. 
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Under  side  wholly  brown,  thickly  speckled  v/ith  fuscous,  the  mar- 
ginal areas  darker. 

Head,  thorax,  and  abdomen  like  wings;  vertex  snow-white. 

Expanse  of  wings, — 36  mm. 

Locality, — Santiago,  Cuba;  August,  1902. 

Type.— C^t,  No.  9381,  U.S.N.M. 

Subfamily  ir-iDONIIN"^^. 

Genus  EUPILETA  Warren. 

EUPILETA?  SUBC^SIA,  new  species. 

Forewing, — Purplish  slate-color,  with  four  vertical  wavy  dentate 
dark  brown  lines,  from  costa  at  one-fifth,  two-fifths,  three-fifths,  and 
four-fifths,  the  second  and  third  insinuate  on  both  folds,  the  second 
followed  by  a  dark  cell  spot;  submaiginal  line  thickened,  and  edged 
with  paler;  marginal  line  dark,  interrupted  at  veins;  fringe  coneolorous. 

Ilindwing. — With  the  outer  three  lines,  the  cell  spot  between  first 
and  second. 

Under  side  slate-color,  both  wings  with  two  thick  lines;  cell  spot 
and  broad  marginal  border  dark  brown. 

Head,  thorax,  and  abdomen  like  wings;  face  dark  brown. 

Expanse  of  icings, — 16  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male;  July, 
1904. 

In  breadth  and  shortness  of  wing,  and  also  in  markings  this  species 
is  remarkably  like  the  t^'pe  species  E,  hirsnta  Warren  from  Tijuco, 
Brazil;  but  in  the  hindwing  the  costal  and  subcostal  veins  approxi- 
mate only  for  one-third  of  cell,  but  certainly  do  not  anastomose. 

7y/?^.— Cat.  No.  9382,  U.S.N.M. 

Genus  HYPOMETALLA  Warren. 
HYPOMETALLA  PURPUREA,  new  species. 

Fa)*eiaing. — Dark  slaty-purple;  the  lines  deep  brown  with  edging  of 
dull  yellow  scales;  costal  edge  yellow  with  purple  dote;  extreme  base 
dark;  first  line  at  one-fourth,  thick,  curved  inward  and  joining  basal 
patch  on  inner  margin;  a  slight  curved  middle  line  preceding  the  dark 
cell  mark;  outer  line  from  four-fifths  of  costa  to  three-fourths  of  inner 
margin,  blotched  and  waved;  traces  of  a  dark  submarginal  line;  mar- 
ginal line  thick,  interrupted  at  the  vein  ends;  fringe  purple  with  yel- 
low line  at  base. 

Hindwing, — With  antemedian,  postmedian,  and  submarginal  line, 
all  very  obscure. 

Under  side  duller,  with  the  lines  dark. 

Head,  thorax,  and  abdomen  all  dark  purplish;  the  face  with  some 
dull  reddish  orange  scales  intermixed. 
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Krpa }} He  of  ir Jyit/s,  — 17  mm. 

LocaUty. — St.  Jean,  Maroni  Riv^er,  French  Guiana;  2  females; 
April,  1904. 

Differs  from  the  type  species  in  not  having  any  metallic  scaler  on 
the  under  face  of  the  wings;  the  sinus  beyond  cell  in  hind  margin  of 
hindwings  is  very  slight. 

Type,—CfiL  No.  9888,  U.S.N.M. 

HYPOMBTALLA?  SCINTILLANS,  new  species. 

Fomiung. — Deep  velvety  brown,  with  a  purplish  tinge  in  places, 
and  dusted  except  in  outer  half  of  wing,  with  tine  bluish  scales;  a  thick 
brown  line  near  base,  angled  outward  in  cell,  then  inwardly  oblique; 
the  cell  itself  paler,  tinged  with  fulvous,  the  discocellular  marked  with 
a  fine  brown  vertical  line,  followed  by  a  patch  of  silvery  white, 
beyond  which  there  are  traces  of  a  brown  median  line;  a  thick  brown 
postmedian  line  joined  to  a  large  brown  cloud  reaching  toward  hind 
hiargin,  across  which  runs  a  submarginal  row  of  fulvous  spots;  mar- 
ginal line  black-brown  with  fulvous  spots  at  the  vein  ends;  fringe 
brown. 

Illtuhning, — Dark  puiplish,  sprinkled  with  blue  scales,  with  a  curved 
submarginal  dark  band;  a  sniall  white  cell  spot. 

Under  side  with  a  broad  yellow  ochreous  streak  along  costa  to  one- 
half  and  along  inner  margin  nearl}^  to  anal  angle;  a  white  blotch 
beyond  cell,  followed  by  a  blackish  space,  which  toward  costa  becomes 
brown  and  fulvous;  patches  of  blue  scales  in  places,  continuous  along 
hind  margin;  hindwing  purplish,  with  two  dark  curved  bands  and 
bluish  gray  scales  along  hind  margin. 

Head,  thorax,  and  abdomen  purplish  black. 

Expanse  of  wings, — 16  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  July,  1904,  1 
male. 

The  species  may  be  left  for  the  present  in  Ilypometalla^  with  which 
it  agrees  in  the  main,  having  veins  7,  8,  9,  10,  11  all  stalked  together 
and  the  hindwing  deeply  excavated  beyond  cell;  it  differs  in  that  veins 
8,  4  are  stalked  in  both  wings  and  that  the  antennce  of  the  male  are 
beset  with  pedicellate  fascicles  of  cilia,  appearing  to  be  pectinated. 
The  inner  margin  of  forew^ing  and  costa  of  hindwing  are  sinuate;  the 
anal  angle  of  forew  ing  being  produced  as  a  lobe  and  the  hindwing 
shouldered  at  base  and  more  broadly  before  apex. 

Type,-C2iL  No.  9884,  U.S.N.M.' 

Genus  LEPIDOSPORA,  new  genus. 

Forevnng, — Broad;  costa  convex  at  base  and  before  apex;  hind  mar- 
gin as  long  as  inner  margin,  which  is  convex. 

Hindimng, — Small,  rounded,  the  whole  surface  except  extreme  base 
and  inner  margin  covered  with  a  thick  bed  of  mealy  scales. 
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Antennae  of  malo  subsorrate  ciliated;  palpi  quite  short;  tongue  and 
frenulum  present;  alnlomen  with  long  fluffy  anal  segment. 

Neurnthm, — Forewing,  cell  hardly  half  as  long  as  wing,  broad;  dis- 
eocellular  oblique,  the  cell  rounded  at  lower  end;  first  median  nervule  at 
four-fifths;  second  and  third  froni  the  rounded  end;  lower  radial  from 
above  middle  of  discocellular,  upper  from  upper  angle;  7,  8,  9  stalked: 
10,  11  coincident,  anastomosing  with  12;  hindwing,  cell  very  short, 
discocellular  strongly  concave,  the  lower  half  oblique;  costal  and  sub- 
costal closely  approximated  for  nearly  the  whole  length  of  cell;  6,  7 
short  stalked;  medians  as  in  forewing;  no  radial. 

Type. — Lepidos}x>ra  htmtglnosa^  new  species. 

LEPIDOSPORA  LANUGINOSA,  new  species. 

Foreioing, — Yellow-ochreous;  the  markings  brown;  costa  dotted 
with  brown,  and  with  brown  spots  at  one-fourth,  one-half,  and  three- 
fourths,  indicating  origin  of  lines,  which  are  all  interrupted  subcos- 
tally  and  appear  as  three  obHque  very  sinuous  brown  streaks,  the  first 
close  to  base,  the  second  just  beyond  and  partly  double,  the  third  at 
two-thirds,  all  developed  into  brown  patches  on  the  margin;  submar- 
ginal  lines  broken  up  into  three  gray-brown  patches,  one  from  costa, 
a  longer  one  in  middle,  and  a  third  on  inner  margin;  marginal  area 
filled  with  brown  striae;  patches  of  dark  brown  scales  along  hind  mar- 
gin; fringe  brown  with  pale  yellow  base;  sprinkled  over  the  whole 
surface  and  in  the  fringe  are  pale  slightly  shining  scales. 

Ifindwlng, — Inner  margin  spotted  with  brown,  indicating  the  lines; 
basal  area  ochreous  edged  with  brown;  the  fluffy  scales  deeper  3'ellow; 
fringe  glossy. 

Under  side  ochreous;  forewing  brown  in  cell  and  with  some  meal}" 
olive  scales  below  the  lower  end;  a  broad  brown  marginal  fascia  and 
the  fringe  brown;  costa  spotted  with  brown;  hind  wing  with  brown 
central  line  and  broad  submarginal  fascia;  fringe  pale;  face  in  mid- 
dle, fillet,  antennas,  base  of  shoulders,  thorax  and  dorsum  black-brown; 
basal  segment  and  anal  tufts  of  abdomen,  and  the  other  parts  pale 
ochreous. 

Expanne  of  w lags, — 17  mm. 

Locality. — Tijuca,  Brazil;  1  male. 

Type.—Q,9X.  No.  9385,  U.S.N.M. 

Genus   MIMOPHYLE  Warren. 
MIMOPHYLE   PARALLELA,  new  species. 

Foreioing. — Dull  cinereous;  the  lines  purplish,  all  more  or  less  par- 
allel to  each  other  and  hind  margin;  first  at  one-fourth;  median  thick, 
especially  below  middle,  its  other"  edge  dentate;  outer  line  at  two- 
thirds,  fine,  creuulate,  with   paler  edge   externally;   marginal  area 
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darker,  traversed  by  a  pale  waved  submarginal  line;  an  interrupted 
dark  marginal  line;  fringe  concolorous; 

Jlindwliig, — Without  basal  line. 

Under  side  paler,  with  marginal  area  darker;  the  lines  dark,  cell 
spots  in  both  wings  large  and  black. 

Head,  thomx,  and  abdomen  like  wings;  face  dark  brown. 

Expaiue  of  wings, — 15  mm. 

Locality, — St.  Jean,.Maroni  River,  French  Guiana;  1  female,  April, 
1904. 

This  female  shows  a  distinct  fovea  in  forewing  like  male. 

7>/>^.— Cat.  No.  9886,  U.S.N.M. 

Genus  NARRAGODES  Warren. 
NARRAGODES   L-ffiVIS,  new  species. 

Forewing, — Purplish  fuscous;  the  costal  edge  ochreous  dotted  with 
blackish;  lines  darker,  thickened  at  costa;  first  curved  near  base; 
median  diffuse  from  below  middle  of  cosfa,  strongly  outcurved  round 
cell  spot,  to  middle  of  inner  margin;  outer  line  from  two-thirds  of 
costa,  obliquely  curved  outward,  angled  on  vein  6,  incurved  below  3; 
a  tine  dark  marginal  line;  fringe  fuscous. 

lUndvnng, — With  costal  area  whitish;  two  dark  curved  somewhat 
waved  lines,  postmedian  and  submarginal;  fringe  of  hindwing  obsolete. 

Under  side  much  paler;  the  lines  olive-brown,  dark  on  costa  of  fore- 
wing which  is  broadly  yellow. 

Head,  thorax,  and  abdomen  all  purplish  fuscous. 

Expanse  of  vjings, — 22  mm. 

Locality, — Peru;  1  male. 

Distinguished  from  N,  fuscata  Warren  from  Brazil,  with- which  it 
agrees  in  size  and  shape,  bv  the  smooth  scaling  and  distinct  lines. 

Type,— Cfit,  No.  9387,  U.S.N.M. 

Genus  PORONA  Schaus. 
PORONA?  BALTEATA,  new  species. 

Forevnng, — Pale  yellow,  with  a  broad  fuscous  band  before  middle 
and  a  broader  fuscous  marginal  border;  fringe  fuscous;  costa  at  base 
dotted  with  fuscous  and  with  a  spot  beyond  middle. 

HlndvHng, — The  same,  the  costa  unspotted. 

Under  side  like  upper. 

Thorax  and  abdomen  yellowish,  the  latter  with  three  fuscous  belts; 
head  and  collar  fuscous;  forelegs  fuscous  in  front. 

Expanse  of  icings, — 17  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  March,  1904. 

Type,— C^i.  No,  9388,  U.S.N.M. 
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Subfamily  BKMIOTHISIIN-^*:. 
Genus  NEAZATA,  new  genus. 

Forewing, — Gosta  well  curved  throughout;  apex  produced;  hind 
mar^n  excised  from  apex  to  vein  4,  thence  sinuous  to  anal  angle. 

Uindwlng, — With  hind  margin  rounded,  crenulate,  deeply  sinuate 
l^eyond  cell.  Antennae  of  female  filiform;  palpi  damaged;  tongue  and 
frenulum  present. 

Neuration, — Forewing,  cell  half  as  long  as  wing;  discocellular  ver- 
tical; first  median  nervule  a  little  be3'ond  one-half;  second  close  before 
third;  radials  normal;  7^  8,  9,  10  stalked,  11  free;  hind  wing,  costal, 
and  subcostal  shortly  approximated  near  base;  7  before  angle;  medians 
as  in  forewing;  no  radial. 

Type. — Neazata  mnltiMrigarm^  new  species. 

NEAZATA  MULTISTRIGARIA,  new  species. 

Forewing, — Cream-color,  traversed  by  numerous  long  and  slender 
brown  striae  and  tinged  in  places  with  yellow-ochreous;  the  lines  are 
present,  but  more  or  less  obscured;  first  from  one-third  of  costa  to 
one-third  of  inner  margin,  angled  outward  in  cell,  and  there  marked 
by  a  brown  spot;  outer  line  at  two-thirds,  outcurved  in  middle  and 
dentate  outward  on  the  veins,  thick  and  brown;  closely  preceded  by  a 
thick  brown  shade,  which  is  obscurely  forked  above  middle;  an  irreg- 
ularly dentate  dark  brown  submarginal  shade,  the  margin  be3^ond  it 
slaty  gra}^;  marginal  line  dark  brown;  fringe  ochreous,  mottled  with 
brown  at  the  ends  of  the  veins;  all  the  lines  seem  to  be  accompanied 
by  yellow-ochreous  shading. 

Tlindwing, — With  two  thick  dark  brown  lines  close  together  just 
beyond  middle,  followed  by  a  pale  band  and  a  diffuse  brown  submar- 
ginal shade. 

Under  side  pale  ochreous,  thickly  speckled  with  brown  and  gra}^; 
forewing  with  outer  line  brown  on  the  veins,  an  interrupted  brown 
submarginal  shade,  and  the  apical  area  gray;  hindwing  with  a  broad 
brown  shade  before  outer  line. 

Head,  thorax,  and  abdomen  ochreous,  with  brown  speckling;  abdo- 
men with  a  dark  ring. 

Expanse  of  wings,  —27  mm. 

Locality. — Petropolis,  Brazil;  1  female. 

Type,—C9it.  No.  9389,  U.S.N. M. 

Genus  SCIAGRAPHIA  Hulst. 
SCIAGRAPHIA  STABILATA,  new  species. 

Foraning, — Dull  whitish,  dusted  with  gra}'  atoms,  especially  along 
inner  margin;  in  the  marginal  area  on  each  side  of  the  paler  submar- 
ginal line  these  atoms  are  tinged  with  gray  and  form  two  bands,  the 
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inner  with  still  darker  blotches  on  costa,  inner  margin,  and  between 
veins  3  and  4;  the  three  lines  start  from  three  black  costal  triangular 
marks  and  are  all  angled  below  subcostal  vein;  the  first  line  curved 
inwardly  on  inner  margin,  the  other  two  outwardly;  the  outer  line 
darkest  and  marked  with  blackish  on  the  veins;  dark  gra\^  marginal 
spots;  fringe  gray,  double,  the  base  and  middle  line  both  showing 
paler,  and  mottled  with  deeper  gray  beyond  veins. 

Jlindwing.—SimUsLT^  without  first  line:  cell  spot  in  both  wings  dark, 
partially  obscured. 

Under  side  like  upper,  but  decidedly  yellow  tinged  along  costa  and 
in  marginal  areas  of  both  wings;  the  veins  ^^ellowish;  the  lines  less 
marked;  but  the  cell  spots  distinct. 

Head,  thorax,  and  abdomen  whitish,  gray  speckled. 

Krjxuise  of  tringn, — 30  mm. 

Locality, — Oaxaca,  Mexico;  1  female. 

Type,— C9it.  No.  9390,  U.S.N.M. 

Genus  SEMIOTHISA  Hubner. 
SEMIOTHISA  ABRUPTA,  new  species. 

Forennng, — Hyaline  yellowish  white,  suffused  with  rufous,  the 
ground-color  showing  only  in  the  foveal  space,  in  patches  along  cell 
and  before  the  outer  line  from  costa  to  vein  2;  the  whole  surface 
speckled  with  dark;  along  costa  beyond  outer  line  there  is  a  tint  of 
violet-gray;  lines  very  indistinct,  but  starting  from  conspicuous  costal 
dark  brown  streaks;  first  streak  outwardly  oblique  to  middle  of  cell, 
second  broad  before  middle,  third  at  two-thirds,  oblique  inward,  con- 
tinued as  a  line  to  three-fourths  of  inner  margin  and  marked  by  broad 
black  teeth  on  veins,  connected  by  rufous  lunules;  a  dentate-edged 
black-brown  submarginal  shade  from  vein  4  to  anal  angle;  a  white 
bent  streak  from  costa  into  apex;  thick  black  marginal  dashes  on  a 
brown  marginal  line;  the  veins  rufous  at  ends;  fringe  ochreous  and 
rufous. 

Hlndiring, — Wholly  suffased  with  rufous;  a  thick  antemedian  den- 
tate-lunulate  postmedian  line,  its  teeth  in  middle  black;  a  chestnut- 
brown  shade  along  margin  from  apex  to  middle,  below  middle  pale 
ochreous  beyond  a  dark-edged  rufous  submarginal  shade;  fringe  above 
middle  black;  below  pale  ochreous. 

Under  side  with  thick  waved  median  shade  and  broad  outer  fascia 
rich  chestnut-brown;  forewing  with  costa  yellow,  and  apical  area  white, 
the  inner  maigin  and  whole  of  hindwing  suffused  with  rufous;  hyaline 
patches  of  forewing  as  above;  a  blackish  band  from  apex  of  hindwing 
to  tooth  at  middle. 

Head,  thorax,  and  abdomen  chestnut-])rown  and  ochreous.  . 

Eu-'paiiHe  of  wimjH, — 28  nun. 
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Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  July, 
1904. 

Fore  wing  with  bluntly  falcate  apex;  hind  margin  inflected  below 
apex,  but  not  excised;  anal  angle  square;  hindwingwith  costaand  hind 
margin  from  apex  to  tooth  perfectly  straight,  meeting  at  an  obtuse 
angle;  hind  margin  below  tooth  crenulate;  forewing  with  large  con- 
torted fovea;  antenna?  of  male  pubescent. 

Type,—Cd±.  No.  9391,  U.S.N. M. 

SEMIOTHISA  ATOMARIA,  new  species. 

Foreinlng, — Dull  pale  ochreous,  densely  powdered  with  olive-gray 
specks  and  strise;  costa  3'ellowish  with  dark  brown  dots,  lines  very  pale 
brown,  all  marked  by  a  few  blackish  scales  on  the  veins;  first  at  one- 
fourth,  bent  in  cell;  second  oblique  just  before  middle,  outer  angled 
on  vein  6,  then  oblique  parallel  to  median;  a  gray  submarginal  shade 
marked  only  on  costa  and  at  anal  angle;  dark  marginal  dashes  between 
veins;  fringe  pale  gray  with  ochreous  base;  cell  spot  linear  gray. 

Ilindiolng. — Paler  and  less  thickly  speckled;  without  first  line. 

Under  side  the  same,  but  paler  and  yellower. 

Head,  thorax,  and  al>domen  concolorous. 

Expanse  of  wings. — 28  mm. 

Locality. — Peru;  1  male. 

Antennae  with  tuberculate  fascicles  of  cilia;  forewing  not  excised, 
hind  wing  bluntly  angled  at  middle;  no  fovea  in  forewing. 

Very  close  to  S.  sahvalida  Warren  from  Paraguay. 

Type.—C^X.  No.  9392,  U.S.N.M. 

SEMIOTHISA  DECORATA,  new  species. 

torewing. — Brownish  ochreous,  thickly  speckled  with  fuscous,  costal 
edge  yellowish  with  black  dots  and  streaks;  first  and  second  lines  ill- 
defined,  formed  by  black  and  j^ellow  scales;  first  close  to  base  starting 
as  a  black  costal  streak  and  angled  in  cell;  second,  median,  at  two-fifths, 
vertical  and  waved,  outer  line  velvety  brown-black,  strongl}^  toothed 
outward  on  veins,  vertical  at  two-thirds,  followed  closely  by  a  leaden- 
gray  band;  submarginal  line  pale  ochreous,  somewhat  lustrous,  pre- 
ceded by  distinct  brown  shading  forming  a  partial  band;  a  black  cres- 
cent before  excision  and  black  lunules  below  middle;  fringe  black 
bej^ond  excision,  black  mottled  with  yellow-ochreous  and  with  a  yellow 
basal  line  below  middle. 

Hindwing. — With  antemedian  and  dentate  postmedian  line  of  black 
and  fulvous  scales,  with  a  large  black  cell  spot  between  them;  the  sub- 
marginal  pale  line  and  brown  band  preceding  it  more  complete  than  in 
forewing;  fringe  wholly  yellow-ochreous,  darker  beyond  veins,  and  at 
vein  4  marked  with  fuscous. 
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Under  side  yellow  straw-color,  black  speckled;  median  line  blackish; 
a  black  and  chestnut-brown  postmedian  fascia;  the  inner  half  black, 
not  reaching  costa,  the  outer  half  brown,  not  reaching  inner  margin; 
thorax,  abdomen,  and  legs  ochreous,  mottled  with  brown  and  fuscous; 
face,  palpi,  and  vertex  brown,  becoming  paler  below. 

Expanse  of  wings, — 30  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  female;  April, 
1904. 

Probably  near  rhynglata  Guen^e. 

Type, -C^^t.  No.  9393,  U.S.N.M. 

SEMIOTHISA  FERVBNS,  new  species. 

Fore^vlng, — Pale  ochreous,  almost  entirely  covered  with  violet-gray 
strifle  and  suffusion;  costal  edge  yellow,  with  dark  dots;  lines  deep  fer- 
ruginous, mixed  with  yellow  scales;  first  at  one-fourth,  oblique  out- 
ward, bent  in  cell  and  curved  below  median;  the  areas  inclosed  within 
it  on  each  side  of  the  median  vein  whitish,  the  fovea  preceding  large, 
triangular,  its  edges  marked  by  dark  scales;  median  line  from  middle 
of  costa  to  two-fifths  of  inner  margin,  almost  straight,  touching  cell 
spot;  outer  line  thick  and  sinuous  at  two-thirds,  edged  with  paler; 
forming  a  larger  sinus  beyond  cell  and  on  submedian  fold;  submarginal 
line  pale,  preceded  by  a  ferruginous  waved  shade;  marginal  area  with 
black-gray  striee;  marginal  lunules  black;  fringe  gray. 

Hindicing. — Without  fovea  or  basal  line. 

Under  side  pale  straw-color  with  ferruginous  striations;  middle  line 
and  cell  spot  marked  with  ferruginous;  outer  line  slightly  marked,  fol- 
lowed by  a  narrow  bright  furruginous  shade,  diffuse  externally  and 
edged  by  dark  lunules  with  pale  spots  before  the  violet-gray  marginal 
area.     Head  and  antennae  dark  brown;  thorax  and  abdomen  like  wings. 

E,tpanse  ofrcings, — 25  mm.^ 

Locality. — St.  Laurent,  Maroni  River,  French  Guiana;  1  male,  Sep- 
tember, 1904. 

Hind  margin  of  fore  wing  sinuous,  not  excised;  of  hindwing  hardly 
toothed  at  middle;  straight  below  middle,  crenulate  above;  antennae  of 
male  thickened,  with  tuberculate  fascicles  of  cilia. 

Very  much  like  8,  Juterogeymta  Guen^e,  but  the  course  of  the  outer 
line  is  altogether  different. 

Type.—Cni.  No.  9394,  U.S.N.M. 

SEMIOTHISA  LAPIDATA,  new  species. 

F(yrewing, — Pale  stone-color,  covered  with  faint  gray  striae,  those 
along  the  marginal  area  darker;  costa  with  short  dark  marks;  oblique 
dark  streaks  from  costa  at  one-fourth,  one-half,  and  three-fourths,  from 
which  the  usual  three  lines  run  to  inner  margin,  the  first  and  second 
curved  and  simple,  third  marked  by  black  dots  on  veins,  followed  by 
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a  curved  gray  band  to  anal  angle;  apical  area  rather  paler;  a  gray  mar- 
ginal line  and  gray  fringe. 

Hindwlng. — Similar,  without  first  line;  submarginal  band  and  fringe 
I)aler. 

Under  side  pale  ochreous  with  sparse  olive  dusting;  middle  line  faint; 
the  cell  spots  linear,  gray;  a  dark  fuscous  band  beyond  outer  line,  the 
marginal  area  beyond  fuscous-speckled;  the  veins  fuscous. 

Face  and  palpi  dull  brown;  vertex,  thorax,  and  abdomen  like  wings. 

Expanse  of  wings, — 24  mm. 

Locality. — Orizaba,  Mexico;  1  female. 

Hind  margin  of  fore  wing  faintly  excised  below  apex,  then  rounded; 
hindwing  with  blunt  angle  at  middle.  The  whole  insect  has  a  faint 
greenish  tinge. 

Type.—CeX.  No.  9395,  U.S.N.M. 

SBMIOTHISA  LIQUATA,  new  species. 

Foreiclng. — Wood-brown ;  costal  edge  ochreous,  striped  with  blackish , 
oblique  dark  brown  streaks  from  costa  at  one-fifth,  two-fifths,  and  two- 
thirds,  the  lines  from  them  obscure,  but  marked  with  black  on  subme- 
dian  vein,  the  outer  line  on  all  the  veins;  beyond  outer  line  a  dark 
brown  band,  intensified  into  a  blotch  at  costa  and  bounded  by  a  very 
indistinct  submarginal  line  running  to  anal  angle;  marginal  area  brown 
except  for  a  lilac-gray  apical  patch  containing  two  black  costal  spots, 
a  black  marginal  line;  fringe  brown  with  a  pale  ochreous  dash  at  apex. 

Illndwmg. — With  the  lines  plainer;  the  anteraedian  line  preceded 
by  black  scaling  beyond  a  pale  base;  tiie  interval  between  postmedian 
and  submarginal  lines  darker  and  the  submarginal  line  paler. 

Under  side  fulvous-yellow,  densely  striated  with  dark  brown;  median 
shades  and  cell  spots  dark  brown;  outer  half  of  fore  wing  dark  brown 
with  some  white  spots  before  apex;  in  hindwing  the  marginal  area 
below  middle  fulvous-yellow. 

Head,  thorax,  and  abdomen  wood-t)rowu;  abdomen  below,  yellowish. 

'Expanse  of  wtngs,-^—22  mm. 

Locality. — Peru;  1  male. 

Forewing  not  excised;  hindwing  crenulate,  elbowed  only  at  middle. 
No  fovea  in  forewing. 

Type.—C9^..  No.  9396,  U.S.N.M. 

SEMIOTHISA  MULTISTRIATA,  new  species. 

Forewing. — Whitish,  thickly  covered  with  ashy  gray  striae;  the 
lines  and  shadings  all  of  the  same  color;  these  are  placed  almost 
exactly  as  in  S.  cnrpo  Druce,  the  outer  line  being  marked  by  two 
black  conspicuous  spots  on  veins  3  and  4;  marginal  area  darker,  being 
suffused  with  gray,  forming  a  broad  band  near  the  outer  line;  beyond 
the  very  obscure  submarginal  line,  the  margin  is  flecked  with  whitish, 
Proc.  N.  M.  vol.  XXX— 06 34 
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and  at  the  apex  is  white  with  a  few  gray  speckles;  fringe  gmy,  beyond 
a  fine  dark  marginal  line. 

Ilindwing, — Without  first  line;  the  hind  margin  moderately  toothed 
at  middle. 

Under  side  whiter,  the  lines  and  speckling  brown;  fascia  beyond 
outer  line  brown,  broader  at  costa  than  inner  margin,  extending  to 
margin  between  veins  4  and  6;  the  veins  brown;  costa  of  fore  wing 
yellowish  with  dark  striations;  in  the  hind  wing  the  band  is  narrower 
and  not  extended  to  margin. 

Head,  thorax,  and  abdomen  ashy  gray. 

Expanse  of  wings, — 26  mm. 

Locality, — Castro,  Parana,  Brazil;  1  male. 

Hind  margin  of  forewing  sinuous,  without  excisions;  fovea  of  fore- 
wing  slight. 

Type,—Q2Lt.  No.  9397,  U.S.N.M 

SEMIOTHISA  PLURIMACULATA,  new  species. 

Forewing, — Pale  ochreous,  finely  speckled  with  olive  and  black;  the 
costa  marked  with  black  spots  at  one-fifth,  two-fifths,  and  three-fifths; 
the  three  lines  pale  olive,  the  first  and  second  bent  below  subcostal, 
then  oblique,  slightly  waved  inward;  the  outer  bent  outward  between 
veins  6  and  2,  slightly  black  marked  on  the  veins,  with  two  large  con- 
fluent black  spots  on  veins  3  and  4,  and  followed  throughout  by  a  pale 
space  beyond  which  the  marginal  area  is  lilac-gray  tinged  with  rufous, 
toward  the  hind  margin  beyond  an  indistinct  submarginal  line;  on  the 
inner  edge  of  this  space  on  costa  is  a  large  quadrate  brown  blotch 
reaching  vein  6,  beyond  which  the  apex  is  white,  and  a  small  black 
blotch  between  veins  3  and  4;  marginal  line  brown,  thicker  and  darker 
before  the  excision;  fringe  pale  gray;  cell  spot  olive. 

Hindwing. — Without  basal  line  and  dark  blotches;  the  submarginal 
line  denoted  by  a  dark  line  elbowed  in  middle,  the  marginal  area  ochre- 
ous with  brown  striations. 

Under  side  washed  with  yellow,  the  lines  brown;  the  outer  line  fol- 
lowed in  forewing  by  a  black  shade  broadening  to  anal  angle,  in  hind- 
wing  narrowing  to  the  angle  and  broad  above;  apex  of  forewing  white, 
with  brown  speckling. 
'Head,  thorax,  and  aMomen  ochreous  speckled  with  brown. 

Expanse  ofwiiigs, — 26  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  April, 
1904. 

TVi?^.— Cat.  No.  9398,  U.S.N.M. 

SEMIOTHISA  PUNCTISTRIATA,  new  species. 

.Foreicivg, — Pale  grayish  olive,  with  a  few  black  atoms;  the  lines 
very  fine  and  marked  by  distinct  black  dots  on  veins;  first  curved  close 
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to  base;  median  just  before  middle,  passing  over  the  olive  cell  spot 
and  marked  by  a  black  dot  only  on  submedian  vein;  outer  line  angled 
at  vein  6,  the  dots  on  vein  3, 4  larger,  followed  by  a  dark  shade,  form- 
ing a  cloud  at  costa  and  between  veins  3  and  4;  fringe  like  wings. 

Ilirtdmng, — Without  inner  line. 

Under  side  yellowish  ochreous,  dusted  with  fuscous;  median  lines 
and  outer  bands  marked,  the  latter  more  as  lines  than  bands;  cell  spots 
distinct,  linear. 

Head,  thorax,  and  abdomen  like  wings. 

Expanse  ofirlngs, — ^24  mm. 

Locality. — Orizaba,  Mexico;  1  female. 

Distinguished  by  the  uniform  tint  and  dotted  lines. 

Hind  margin  of  forewing  slightly  excised;  hindwing  bluntly  angled. 

Tyi?^.— Cat.- No.  9399,  U.S.N.M. 

SEMIOTHISA  SUBFULVA,  new  species. 

Foreicing, — Brownish  fawn-color,  with  a  yellowish  tinge  as  far  as 
outer  line,  beyond  it  slightly  grayer,  speckled  throughout  with  brown; 
costa  with  short  dark  brown  striae,  and  three  triangular  dark  brown 
spots  at  one-fifth,  two-fifths,  and  two-thirds;  first  line  outcurved,  bent 
in  cell;  middle  line,  slightly  bent  in  cell,  then  parallel  to  inner  line, 
marked  by  a  distinct  dark  brown  spot  on  veinl;  outer  line  rust-color, 
straight  to  below  vein  2,  then  slightly  curved  outward,  followed  by  a 
thick  gray-brown  shade  which  runs  to  anal  angle  and  is  there  thickened, 
the  line  itself  curving  inward  away  from  it  and  marked  by  a  brown 
spot  on  vein  1;  marginal  line  rust-color,  thickened  before  the  excision; 
fringe  pale  iiist-color  with  the  tips  darker;  cell  spot  linear,  dark  brown. 

Hindwing, — With  nearly  straight  gray-brown  antemedian  line  and 
rust-colored  outer  line;  this  is  twice  curved,  forming  a  tooth  bascward 
on  the  fold  and  incurved  from  vein  2,  the  gray  shade  following  incon- 
spicuous except  from  vein  3  to  anal  angle;  cell  spot  round. 

Under  side  bright  fulvous,  the  lines,  cell  spots,  and  speckling  rich 
brown. 

Thorax  and  abdomen  like  wings;  head  deep  brown. 

Expg.iue  of  wing H, — 35  mm. 

Locality, — Chiriqui,  Panama;  1  male.  This  is  the  species  identified 
in  the  Biologia  as  neperataria  Moeschler.  The  fovea  is  large,  hyaline, 
with  a  raised  pustule  hindward,  which  is  marked  beneath  by  black 
scales 

Ty^^.— Cat.  No.  9400,  U.vS.N.M. 

SEMIOTHISA  SARDA,  new  species. 

Forewing, — Smooth,  olive-dmb,  with  a  slight  rufous  tinge  toward 
hind  margin,  much  speckled  with  fuscous;  the  lines  themselves  are 
distinct  except  at  costa,  where  they  rise  from  brown  costal  streaks; 
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inner  line  olive  and  curved  above  and  below  median  vein;  median  a 
little  before  middle,  touching  tlie  dark  linear  cell  spot;  outer  line  at 
two-thirds  is  distinctly  dentatc-lunulate,  and  is  followed  by  a  darker 
band,  which  forms  two  dark  blotches  below  costa  and  another  between 
veins  3  and  4,  and  a  third  on  inner  margin;  a  dark  costal  spot  before 
apex;  a  dark  olive-fuscous  marginal  line  in  upper  half  of  wing,  and 
the  fringe  fuscous. 

Hlndwhig. — With  thick  antemedian  line  before  the  round  dark  cell 
spot;  denticulate  postmedian  line,  followed  by  a  brown  band  with 
dark  outside  edge;  fringe  pale  olive. 

Under  side  pale  dull  olive-ochreous,  with  dark  speckling;  the  lines 
all  fuscous,  the  submarginal  shade  linear  on  forewing,  broad  on  hind 
wing. 

Head,  thorax,  and  abdomen  concolorous  with  wings. 

Expanse  of  wings, — 37  mm. 

Locality, — Rio  Dagua,  Colombia;  1  male. 

Hind  margin  of  forewing  oblique  and  straight;  of  hlndwing  bluntly 
elbowed,  not  toothed,  at  middle. 

Tyj}e,—C2iL  No.  0401,  U.S.N.M. 

Genus   TEPHRINA   Guen^e. 
TEPHRINA  ALBISECTA,  new  species. 

Foreioing. — Cream-white,  covered  with  a  thick  dusting  of  gray 
scales,  the  inner  edge  of  first  line  and  outer  edge  of  outer  alone 
remaining  pale;  first  line  dark,  curved  at  one-fourth;  median  shade 
blackish,  waved,  curved  round  the  dark  cell  spot,  but  only  plain 
toward  inner  margin;  outer  line  lunulate-dentato  from  five-sixths  of 
costa  to  two-thirds  of  inner  margin,  angled  on  vein  7;  a  pale  submar- 
ginal line,  the  dark  shading  preceding  it,  ending  in  a  point  at  vein  7; 
dark  marginal  markings;  fringe  (worn)  gray. 

Hlndwing, — The  same,  without  first  line;  the  dark  median  shade 
and  pale  submarginal  line  both  plainer. 

Under  side  dusted  with  yellow  scales,  the  markings  the  same. 

Head  and  antennae  dark  brown;  thorax  and  alxiomen  like  wings. 

Expanse  of  wings. — 32  mm. 

Locality, — Jalapa,  Mexico;  1  female. 

ry/?<g.— Cat.  No.  9402,  U.S.N.M. 

TEPHRINA?  CONFERTISTRIGA,  new  species. 

Foreioing, — Pale  sulphur-colored,  with  scattered  gray  striations, 
dark  gray  and  denser  in  marginal  area;  first  line  curved  at  one-fourth, 
and  outer  straight  from  four-fifths  of  costa  to  three-fourths  of  inner 
margin,  both  very  indistinct  and  only  marked  ])y  darker  yellow,  but 
the  first  preceded  and  the  other  followed  by  a  pale  line  of  unspeckled 
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ground-color;  on  equally  indistinct  median  shade,  dark,  touching  the 
black  cell  spot;  lines  of  black  scales  along  margin  between  veins;  fringe 
pale. 

Hlndwlny. — The  same,  without  first  line. 

Under  side  the  same,  but  yellower;  the  veins  yellowish. 

Head  and  shoulders  ferruginous;  thorax  and  abdomen  like  wings; 
antenna?  pale;  black  spotted  on  each  segment. 

Expanse  of  wings, — 22  mm. 

Locality,  —Castro,  Parana,  Brazil ;  1  female. 

Of  doubtful  position  in  the  absence  of  the  male. 

Type.—G^i.  No.  94()3,  U.S.N.M. 

Genus  TEPHRINOPSIS  Warren. 
TEPHRINOPSIS  INDEt^ERMINATA,  new  species. 

Forewing. — Whitish,  covered  with  gray  and  fuscous  striae,  confluent 
in  places  and  giving  a  blotchy  appearance  to  the  wing;  a  distinct  black 
cell  spot;  no  lines  are  visible  across  the  wings,  but  blackish  spots  on 
costaat  one-fourth,  one-half,  and  two-thirds  denote  their  origin;  some 
dark  scales  along  hind  margin;  fringe  gray. 

lUndwing, — Paler,  with  a  small  cell  spot. 

Under  side  paler,  sandy-ochreous,  without  markings  except  the  cell 
spots. 

Head,  thorax,  and  aMomen  like  wings. 

Expanse  of  wings, — 22  mm. 

Locality, — Oaxaca,  Mexico;  1  male. 

Type.—CBX.  No.  9404,  U.S.N.M. 

Genus  XENOECISTA  Warren. 
XENOECISTA  TRIMACULATA.  new  species. 

Differs  from  A",  pall i data  Warren  in  the  possession  of  three  black 
spots  forming  a  blotch,  two  in  the  course  of  the  outer  line  on  veins  3 
and4,  contiguous  and  one  beyond  in  the  space  between  these  veins;  the 
outer  line,  on  the  contrary,  is  marked  by  black  vein  spots  in  neither 
wing. 

Locality. — Cayenne,  French  (luiana:  1  male,  February,  1904. 

Typt>,—Viit  No.  9405,  l\S.X.M. 

Su>>raiiiily  hZ^^fyMTW^V., 
Genus  ACROTOMODES  Warren. 
ACROTOMODES  UNICOLOR,  new  species. 

Fareroing, — Uniform  reddish  brown  with  two  darker  lines;  the  first 
at  fully  one-third,  l)hintly  angled  in  cell;  the  second  from  costa  at  two- 
thirds,  right-angled  on  veins  7  and  oblique  inwards  to  two-thirds  of 
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inner  margin,  followed  by  a  slightly  darker  shade  from  a  dark  costal 
blotch  before  apex;  some  scattered  gray  scales  in  the  marginal  area, 
especially  toward  apex. 

Ilind^mng. — With  the  lines  parallel  at  one-third  and  two-thirds;  the 
outer  followed  by  a  pale  line  and  much  darker  marginal  areas. 

Under  side  black  speckled;  the  forewing  reddish  brown,  with  costal 
and  apical  areas  grayish;  hindwing  with  inner  margin  pale,  and  outer 
margin  gray;  both  wings  with  dark  brown  outer  lines  and  fringes. 

Head,  thorax,  and  abdomen  gray;  face  somewhat  browner. 

Expanse  of  wings, — 26  mm. 

Locality, — Sao  Paulo,  southeastern  Brazil;  1  female. 

Type.—Q2it,  No.  9406,  U.S.N.M. 

Genus  ASESTRA  Warren. 
ASESTRA  LINEATA,  new  species. 

Foreimng, — Orange,  overlaid  with  confluent  fuscous  sti'ise,  which 
almost  obliterate  the  ground-color;  costal  edge  white,  dotted  with  fus- 
cous; lines  black,  continuous,  not  punctulate,  as  is  usual  in  this  gemis; 
first  from  one-third  of  costa  to  near  middle  of  inner  margin,  slightly 
bent  on  median  vein;  outer  line  from  four-fifths  of  costa,  where  it  is 
outwardly  edged  with  white;  to  three-fourths  of  inner  margin,  bluntly 
bent  at  vein  6  and  again  below  vein  4,  vertical  from  vein  2;  before  it 
between  veins  3  and  4  a  small  blotch  of  the  orange  ground-color,  cell 
spot  linear  black;  a  submarginal  dark  cloud  most  distinct  on  inner 
margin,  but  marked  also  beyond  cell  and  on  costa;  fringe  fuscous  with 
whitish  tips;  veins  all  finely  dark. 

Hindwing, — Dull  whitish,  freckled  with  gray,  dark  gray  along  hind 
margin  and  especially  at  anal  angle;  a  waved  dark  outer  line  and  linear 
cell  spot;  fringe  dark  gray;  a  fine  dark  marginal  line  accompanied  by 
whitish  scales. 

Under  side  pale  dull  ochreous  overspread  with  olive-gray;  all  the 
markings  dark;  fringe  olive-gray  in  basal  half,  whitish  in  outer  half 
and  checkered  with  dark  beyond  veins. 

Head,  thorax,  and  abdomen  olive-fuscous;  vertex,  shoulders,  and 
patagia  fulvous. 

Under  side  of  abdomen  and  legs  mottled  ochreous  and  fuscous. 

Expanse  of  wings, — 35  mm. 

Locality, — Carabaya,  southeastern  Peru;  i  male. 

Type.—CKt.  No.  9407,  U.S.N.M. 

Genus  ATOPODES,  new  genus. 

Forewing, — Costa  sinuous,  slightly  indented  beyond  middle;  apex 
produced,  acute;  hind  margin  well  curved;  anal  angle  rounded. 
Ilindioing, — With  strongly  rounded  hind  margin. 
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Antennse  in  female  bipectinate;  forehead  with  cone  of  scales;  palpi 
large,  porrect,  roughly  and  loosely  haired,  the  third  segment  decum- 
bent; tongue  and  frenulum  present. 

Neuration, — Forewing,  cell  more  than  half  the  length  of  the  wing; 
discocellular  oblique  below;  first  median  nervule  at  three-fourths;  sec- 
ond close  to  third;  radials  normal;  7,  8,  9  stalked  from  shortly  before 
end  of  cell;  10,  11  stalked,  anastomosing  strongly  with  12,  10  anasto- 
mosing again  strongly  with  8,  9;  hind  wing,  costal  anastomosing  with 
subcostal  for  more  than  half  of  cell;  7  from  upper  end  of  cell  with  6; 
3  from  well  before  lower  end;  no  radial. 

Type, — Atoj)odes  singularis^  new  species. 

In  appearance  resembling  the  African  genus  iVb^/a,  but  in  structure 
of  head  and  palpi  allied  to  Rhinodia  Guen^e  from  Australia.  The 
abnormal  anastomosis  of  the  costal  and  subcostal  of  hindwings  sepa- 
rates it. 

ATOPODES  SINGULARIS,  new  species. 

Forewing. — Pale  fawn-color,  with  slightly  darker  transverse  strisB 
and  a  few  black  atoms;  costa  yellowish  ochreous,  spotted  with  brown; 
lines  brown;  first  curved  from  beyond  one-third  of  costa  to  one-third 
of  inner  margin;  outer  from  shortly  before  apex,  oblique  to  vein  7, 
there  sharply  angled  and  oblique  inward  to  two-thirds  of  inner  mar- 
gin, slightly  waved  from  vein  to  vein;  from  the  angle  a  black  streak  to 
apex;  cell  spot  dark;  fringe  brown  with  pale  tips. 

Hindioing. —  With  base  paler  and  hind  margin  darker;  a  dark  cell 
spot,  and  brown  outer  line,  obsolete  above  cell. 

Under  side  paler,  with  thick  olive-brown  striations;  inner  margin 
whitish,  veins  brown;  outer  lines  brown;  cell  spots  black. 

Head,  thorax,  and  abdomen  whitish  ochreous;  shoulders  yellow; 
palpi  thickly  speckled  with  fuscous;  legs  and  under  side  of  abdomen 
oc»hreous  speckled  with  brown. 

Expanse  of  wings, — 30  mm. 

Locality, — Castro,  Parana,  Brazil;  1  female. 

Type.—C2,t.  No.  9408,  U.S.N.M. 

Genus  AVENTIOPSIS,  new  genus. 

Fo^rewing, — Costa  convex,  strongly  depressed  at  apex;  hind  margin 
shortly  but  angularly  excised  below  apex;  strongly  in  middle,  straight 
and  oblique  below. 

Hindwing, — Hind  margin  evenly  curved,  both  angles  distinct. 

AntennaB  of  male  quite  simple,  lamellate;  palpi  short,  porrect; 
tongue  and  frenulum  present. 

Neuration, — Forewing,  cell  not  half  as  long  as  wing;  discocellular 
vertical;  first  median  nervule  at  one-half,  second  well  before  third; 
radials  normal;  7,  8,  9, 10  stalked;  11  anastomosing  with  12;  hindwing, 
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costal  shortly  approximating  to  subcostal;  7  considerably  before  end 
of  cell. 

Type. — Avetitiopsi^  ochrea^  new  species. 

In  markings  and  shape  of  forewing  the  genus  recalls  Aventia, 

AVENTIOPSIS  OCHREA,  new  species. 

Forewing, — Pale  ochreous,  washed  with  rufous  toward  hind  margin 
and  with  a  few  coarse  black  scales;  lines  slightly  brownish,  double; 
first  from  one-third  of  inner  margin  oblique  to  end  of  cell,  there 
recurved  to  costa,  but  this  upper  portion  is  hardly  visible;  outer  line 
from  two-thirds  of  inner  margin  straight  toward  apex,  before  which 
it  is  angled  bluntly  on  vein  7  and  retracted  to  costa;  fringe  concolor- 
ous;  a  small  black  cell  spot. 

Ilindwing, — With  both  lines  produced  across  it  and  traces  of  a  sub- 
marginal;  cell  spot  black. 

Under  side  more  rufous;  inner  margin  of  forewing  whitish;  the 
lines  faint. 

Head,  thorax,  and  abdomen  all  pale  ochreous;  patagia  whitish; 
shoulders  and  head  slightly  grayer. 

Expanse  ofwingn. — 20  mm. 

Locality, — Castro,  Parana,  Brazil;  1  male. 

Type.—C^t.  No.  9409,  U.S.N.M. 

Genus  BASSANIA  Walker. 
BASSANIA  AMETHYSTATA  variety  EXTREMATA,  new. 

Foreiaing, — Pale  olive-rufous;  with  tine  black  speckling;  costal 
edge  dotted  with  pale;  a  minute  black  cell  dot;  the  outer  line  runs 
exactly  as  in  the  type  form,  straight  from  two-thirds  of  inner  margin 
to  costa  shortly  before  apex,  but  it  is  marked  only  by  white  dashes  on 
the  veins  and  by  the  contmst  of  color  between  the  rufous  before  the 
line  and  a  pale  green  shade  beyond  it,  the  outer  edge  of  which  is 
toothed  on  the  veins  and  on  inner  margin  reaches  anal  angle;  this 
shade  is  followed  above  vein  7  by  a  blackish  triangular  blotch  reach- 
ing apex;  marginal  area  and  fringe  rufous;  near  the  base  there 
appears  a  pale  green  curved  inner  shade. 

Hind^ioing, — Pale  olive-straw  color,  yellower  toward  inner  margin, 
toward  hind  margin  reddish  tinged  and  dotted  with  black,  the  reddish 
tinge  and  speckling  intensitied  at  anal  angle  and  forming  a  dark  blotch' 
beyond  an  undelined  submarginal  line;  fringe  dull  lilac  above  middle, 
chestnut-brown  below  it. 

Under  side  as  in  type,  with  a  shoii:  black  zigzag  line  on  costa  before 
apex,  instead  of  a  blotch. 

Head  and  thorax  colored  like  forewing,  abdomen  like  hindwing. 
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Locality, — One  male  from  Cambaya,  southeast  Peru.  Of  the  same 
size  as  amethystata  type. 

Type.—Q^\..  No.  9410,  U.S.N.M. 

Genus  CABERODES  Guen^e. 
CABERODES?  ASPILATARIA,  new  species. 

Forewinq, — Pale  straw-color;  the  lines  pale  brown;  first  at  one- 
third,  forming  a  strong  angle  outward  on  median  vein;  outer  line 
from  five-sixths  of  costa  oblique  outward  to  vein  7,  very  obscure, 
there  angled  and  nearly  straight  to  two-thirds  of  inner  margin,  fol- 
lowed on  costa  by  a  triangular  brownish  patch;  fringe  concolorous; 
cell  spot  obscure. 

Uindwing, — With  a  curved  postmedian  line. 

Under  side  more  speckled  and  tinged  with  olive  brownish,  especially 
along  hind  margin  and  in  cell  of  forewing;  outer  line  gray-brown, 
curved,  not  angled,  from  four-fifths  of  costa;  this  line  in  hindwing  is 
angled  on  the  cell  fold. 

Head,  thorax,  and  abdomen  bone-color;  the  segment  of  abdomen 
tinged  with  pale  brown;  legs  brown  externally. 

Krpan i<e  of  tain gs.  — 40  mm . 

locality, — Oaxaca,  Mexico;  one  female. 

Not  a  true  Caherode^^  as  the  female  antennae  are  well  pectinated. 

Type.— Cfit  No.  9411,  U.S.N.M. 

CABERODES  NEXILINEA,  new  species. 

Forewing. — Pale  ochreous,  dusted  with  olive-gray,  most  thickly  in 
the  basal  area;  inner  line  very  ill-defined;  from  one-half  of  costa  to 
one-third  of  inner  margin,  bluntly  angled  in  cell  before  the  black  cell 
spot,  just  before  which  on  the  costa  a  short  brownish  streak  indicates 
a  median  shade;  outer  line  pale  brownish,  oblique  from  apex  to  two- 
thirds  of  inner  margin;  from  the  costa  before  apex  a  gray  line  curves 
outward  and  crossing  the  oblique  line  runs  close  alongside  it  to  inner 
margin,  where  they  join;  some  patches  of  olive-gray  scales  indicate  a 
Bubmarginal  line;  fringe  pale,  gray  from  apex  to  middle. 
•  Hindwing. — With  the  brown  oblique  line  continued  stmight  from 
vein  6  to  two-thirds  of  inner  margin,  beyond  the  black  cell  spot;  a 
strongly  curved  gmy  submarginal  line  joining  the  outer  line  at  costa 
and  inner  margin. 

Lnder  side  more  thickly  and  darkly  speckled,  the  lines  browner. 

Head,  thorax,  and  abdomen  straw-color. 

Expanse  of  wings. — 40  mm. 

Locality. — Castro,  Parana,  Brazil;  1  female. 

Type.-^oX.  No.  9412,  U.S.N.M. 
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Genus  CANNAGARA  Walker. 
CANNAGARA  HIMERODES,  new  species. 

Forewing. — Brown  with  a  slight  reddish  tinge;  inner  line  from 
quite  one-third  of  costa  to  one-third  of  inner  margin;  bent  in  cell, 
slightly  darker  marked  on  the  three  veins  and  followed  b}^  a  darker 
brown  shade;  outer  line  fine,  lunulate-dentate,  more  or  less  parallel  to 
hind  margin,  from  costa  a  little  before  apex  to  two-thiixls  of  inner 
margin,  projecting  hindward  from  0  to  7;  a  blackish  cell  spot,  fol- 
lowed by  a  cloudy  darker  brown  median  shade;  joining  outer  line  at 
inner  margin;  on  costa  beyond  outer  line  is  a  small  patch  of  gray  and 
black  scales;  fringe  concolorous. 

Hindirittg, — Altogether  paler,  especially  toward  base,  with  slight 
black  speckling,  fringe  and  hind  margin  more  rufous. 

Under  side  of  both  wings  like  upper  side  of  hlndwing;  fringe  darker; 
tmces  on  forewing  of  outer  line  atnd  pale  blotch  on  costa. 

Head,  thorax,  and  abdomen  like  forewing. 

Expanm  of  mlngs, — 48  mm. 

Locality. — Tres  Marians,  Mexico,  9,000  feet. 

Type.— Cfit:  No.  9413,  U.S.N.M. 

Genus  CROCOPTERYX  Guen^e. 
CROCOPTERYX  HILARIS,  new  species. 

Fo7'eirh}g. — Pale  yellow,  flushed  with  olive  at  base  and  along  costa, 
with  short  sparse  brown  strias;  costal  edge  striated  with  olive-brown; 
the  lines  represented  by  olive-brown  blot<^"hes;  first  from  two-fifth  of 
costa  to  one-third  of  inner  margin,  consisting  of  a  large  costal  blotch 
pointing  outward  and  two  inwardly  oblique  ones  below,  one  in  c^U, 
the  other  on  submedian  interval,  and  a  small  spot  on  the  margin;  outer 
line  formed  of  a  large  outwardly  directed  blotch  at  three-fourths  and 
four  irregular  spots  in  an  inwardly  oblique  line  below  veins  4,  3,  2, 
and  1;  the  first  row  is  preceded  and  the  second  followed  by  an  inter- 
rupted line  of  pearly  scales,  best  marked  on  costa;  subraarginal  line 
represented  by  a  ))lotch  on  costa  and  another  on  vein  3;  fringe  olive, 
tipped  with  brown,  yellow  below  apex. 

JUndynng. — Yellow,  with  a  few  olive  specks;  a  centml  shade  ill- 
defined,  containing  a  brown  blotch  on  costa. 

Under  side  yellow,  with  the  stria?  and  all  the  markings  which  are 
large  and  confluent  deep  chestnut-brown;  a  broad  irregular  brow^n 
fascia  on  forewing  from  three-fourths  of  costa  to  anal  angle;  the  fringe 
and  margin  brown  below  vein  5. 

Head  and  antenna?  brown;  vertex,  thorax,  and  abdomen  yellow;  a 
brown  spot  on  preanal  segment. 

JExjjanae  of  icings. — 26  mm. 
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Lomlity. — Chiriqui,  Panama;  1  male. 

This  species  is  allied  to  C,  aurora  Warren  from  southeast  Peru. 

Type.— Cat.  No.  9414,  U.S.N.M. 

CROCOPTERYX?  VENUSTA,  new  species. 

Foreiring, — Cream -color  flushed  with  olive,  with  a  few  purplish 
atoms;  the  costa  with  short  purple  striae;  inner  line  marked  by  a  pur- 
plish costal  streak  at  two-fifths,  angled  across  cell,  then  oblique  inward, 
the  lower  half  all  but  obsolete;  outer  line  purple,  oblique  outward, 
and  narrow  from  three-fourths  of  costa,  angled  sharply  on  vein  7,  then 
inwardl}^  oblique  to  three-fifths  of  inner  margin,  more  or  less  obsolete 
itself,  but  accompanied  exteriorly  by  a  thick  olive-green  band  from 
apex;  the  first  line  is  edged  inwardly,  the  second  outwardly,  by  lus- 
trous scales,  which  are  only  plain  at  costa;  both  start  from  purplish- 
black  costal  spots;  a  third  spot  before  apex  indicates  the  submarginal 
line,  which  is  represented  below  middle  by  a  shade  of  pink  and  black 
scales  forming  spots  to  anal  angle;  fringe  olive-green,  the  tips  purple. 

Illndwing, — With  a  double,  purple  central  line  tilled  in  with  lustrous 
scales  and  edged  externally  with  greenish;  marginal  half  suffused  with 
rosy  and  olive,  with  a  submarginal  spot  before  apex  on  costa;  fringe 
purplish. 

Under  side  bright  yellow,  with  coarse,  red-brown  striae;  the  lines 
red-brown;  marginal  areas  tilled  up  with  red-brown,  in  the  fore  wing 
tinged  with  black. 

Head,  palpi,  and  antennie  purple;  thorax  and  abdomen  cream-color; 
four  last  segments  of  dorsum  tinged  with  purple  and  olive. 

Expanse  of  vungn, — 24  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  female,  Octo- 
ber, 1904. 

Almost  certainly  a  Crocopteryx, 

Type.—Qvii.  No^.  9415,  U.S.N.M. 

Genus  CYCLOMIA  Guen^e. 
CYCLOMIA  LILACINA,  new  species. 

Forewing, — Dull  lilac-gray,  black  speckled;  the  lines  leaden-gray, 
disposed  and  shaped  exactly  as  in  taiiddllitua^  except  that  in  the  pres- 
ent species  the  tirst  and  second  lines  are  nearer  together  on  inner  mar- 
gin, whereas  in  C,  tumldlUnea  the  second  and  third  approximate  to 
each  other  there;  on  the  outside  of  the  middle  line  is  an  oval  olive- 
yellow  cell  mark;  and  beyond  outer  line  an  olive  brownish  shade  with 
dentate  outer  edge  and  widened  at  costa;  a  tine,  black  marginal  line^, 
fringe  lilac-gray. 

lUndwimj, — Paler,  with  two  lines,  the  outer  double,  followed  by  a 
blackish  marginal  border. 
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Under  side  olive-yellow,  freckled  with  darker;  the  apex  of  forewing 
fulvous;  the  three  costal  blotches  and  the  marginal  area  dull  lilac. 
Thorax  and  abdomen  lilac-gray;  head  and  shoulders  rather  paler. 
Expanse  of  vnngs, — 18  mm. 

L(K*allty, — Santa  Lucia,  British  West  Indies;  1  male. 
Ti/j)e.~Cat  No.  9416,  U.S.N.M. 

CYCLOMIA  STRIGIFERA,  new  species. 

Forewing, — Pale  brownish  ochreous,  covered  with  transverse  olive 
striations;  these  are  thickened  and  confluent  at  four-fifths  of  wing, 
forming  a  curved  outer  line,  and  there  appear  traces  of  an  outcurved 
inner  line  at  one-third;  cell  spot  small,  blackish;  sl  row  of  marginal 
black  dots;  fringe  concolorous. 

lUndwing, — With  cell  spot  black  and  large;  the  outer  line  nearer 
hind  margin. 

Under  side  olive-yellow,  with  fuscous  striae;  costa  and  inner  margin 
of  forewing  paler,  without  strise;  cell  spot  black;  traces  of  a  double 
outer  line;  hindwing  with  cell  spot  and  an  apical  brown  blotch. 

Head,  thorax,  and  abdomen  like  wings. 

BxjHinse  of  wings, — 21  mm. 

Locality, — Jalapa,  Mexico;  1  male. 

Ty2)e,—C^t.  No.  9417,  U.S.N.M. 

CYCLOMIA  TUMIDILINEA,  new  species. 

Foi'eanng, ^-OWxQi'Ochv^oxxA,^  thickly  speckled  with  dark;  the  lines 
leaden-gray;  at  one-fourth,  one-half,  and  three-fourths,  curved  par- 
allel to  one  another,  all  swollen  at  costa  and  on  inner  margin  and 
filled  with  gray;  cell  spot  black  in  the  middle  line;  slight  black  mar- 
ginal dots. 

Hindwing, — With  only  the  two  outer  lines. 

Female  tinged  with  red-brown,  deeper  along  hind  and  inner  margin, 
ochreous  toward  costa;  hindwing  yellower,  with  only  the  hind  margin 
brownish. 

Under  side  yellow,  with  the  lines,  cell  spot  and  strite  purplish. 

Head  and  thorax  concolorous  with  the  wings;  abdomen  wanting. 

Expanse  of  wings. — Male,  18  mm.;  female,  22  mm. 

Z(7fa//Vy.  — Coatepec,  Mexico;  1  male,  1  female. 

The  female  is  nearest  C,  ruhida  Warren,  from  Rio  Janeiro- 

7y/>6%— Cat.  No.  9418,  U.S.N.M. 

Genus  DECTOCHILUS  Butler. 
DECTOCHILUS  DECENS,  new  species. 

Foreicing, — Grayish  testaceous,  speckled  with  dark  atoms;  lines 
brown;  first  curved  from  one-third  of  costa  to  one-third  of  inner  mar- 
gin; outer  from  five-sixths  of  costa  to  tw^o-thirds  of  inner  margin, 


Digitized  by  VjOOQIC 


vo.im.  NEW  GEOMETRID  MOTHS— WARREN.  541 

almost  straight;  a  dark  cell  spot,  followed  by  a  very  faint  median 
shade;  fringe  concolorous;  darker  beyond  veins. 

Ilijidwmg. — With  costal  area  and  basal  half  pale  ochreous;  only 
the  postmedian  line  shown  and  not  reaching  costa;  traces  of  a  submar- 
ginal  dark  shade. 

In  the  fenlale  the  coloration  is  browner,  the  lines  paler,  and  the 
outer  line  edged  with  a  pale  line. 

Under  side  similar. 

Head,  thorax,  and  abdomen  concolorous  with  wings;  face  and  palpi 
a  little  darker. 

Erpanse  of  wings. — Male,  40  mm.;  female,  42  mm. 

Locality, — Las  Vegas,  Perote,  Mexico;  1  male,  1  female. 

Type.-^-Q^\..  No.  9419,  U.S.N.M. 

DECTOCHILUS  TINCTA,  new  species. 

Foreioing, — Pale  brick-red;  darker  before  outer  line  and  hind  mar- 
gin, speckled  and  striated  with  olive;  the  lines  olive,  thick,  first  evenly 
curved  at  one-third,  outer  quite  straight  from  five-sixths  of  costa  to 
two-thirds  of  inner  margin;  cell  spot  brown,  large,  followed  by  a 
diffuse  reddish  median  shade;  traces  of  a  dark  submarginal  shade  at 
costa  and  inner  margin  only;  fringe  concolorous. 

Ilindioing, — Whitish  ochreous,  tinged  with  rufous  only  toward  hind 
and  inner  margins  and  there  speckled  with  olive;  outer  line  fine,  curved 
parallel  to  hind  margin;  cell  spot  small. 

Under  side  of  forewings  pale  ochreous  with  only  the  hind  margin 
rufous,  of  hindwings  rufous-ochreous  throughout;  outer  line  fuscous 
and  strongly  marked  throughout  on  hindwings,  only  on  costa  of  fore- 
wing;  fringe  darker. 

Head  and  thorax  concolorous  with  forewing;  abdomen  with  hind- 
wing. 

ExpaTise  of  wings, — iO  mm. 

Locality, — Las  Vegas,  Perote,  Mexico;  1  male. 

This  species  has  the  hind  margin  of  both  wings  more  deeply  crenu- 
late  than  the  preceding. 

Tyj^e.— Cat.  No.  9420,  U.S.N.M. 

Genus   EUSENEA   Walker. 
EUSENEA    SEMIBRUNNEA,  new  species. 

Forewing. — Male,  reddish  brown  from  base  to  outer  line,  which  is 
lilac-gray  and  quite  straight  from  beyond  two-thirds  of  costa  to  two- 
thirds  of  inner  margin;  inner  line  obscurely  marked,  forming  a  slight 
rounded  projection  above  median  vein,  then  running  vertical,  hardly 
waved,  to  inner  margin  at  one-third,  the  basal  area  somewhat  gmyer 
than  the  central,  both  with  deep  brown  striations;  costal  area  above 
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subcostal  vein  less  brown  but  with  plainer  striations;  marginal  third 
gray-brown,  thickly  black  speckled;  a  darker  brown  shade  beyond 
outer  line;  the  veins  paler;  fringe  brown,  with  finely  paler  base  and 
tips;  submarginal  spots  dark,  tipped  with  gray;  cell  spot  dark,  hardly 
marked;  costal  edge  yellowish  ochreous. 

Hindwmg, — Dull  fuscous,  with  a  nearly  straight  pale  gray  line  at 
three-fifths;  marginal  area  below  vein  4  brown  speckled  with  fuscous, 
the  brown  running  up  narrowly  along  inner  margin;  fringe  brown; 
submarginal  spots  black  and  large. 

Under  side  gray-brown,  dappled  with  pale  gray;  outer  line  paler; 
marginal  area  chestnut-brown,  in  forewing  only  alK)ve  middle,  leaving 
apex  pale  gray;  a  pale  gray  marginal  blotch  from  vein  to  anal  angle  of 
forewing;  submarginal  spots  pale  gray. 

Head  and  thorax  dark  brown;  abdomen  paler  brown;  antennae  pale 
ochreous,  subdentate,  finely  pubescent;  abdomen  beneath  brown;  the 
pectus  gray. 

Erpanse  of  wings, — 40  mm. 

Locality, — Bolivia;  1  male. 

Female  with  all  the  tints  paler  and  the  striations  fewer;  the  outer 
line  slightly  curved  toward  costa;  cell  spot  of  forewing  small,  formed 
of  white  scales;  of  hindwing  dark,  obscure;  both  cell  spots  showing 
dark  and  plain  on  under  side  which  is  without  the  pale  gray  dappling. 

Locality, — Geldersland,  Surinam  Kiver,  Dutch  Guiana. 

Notwithstanding  the  differences  here  mentioned,  I  think  these  speci- 
mens belong  to  one  and  the  same  species.  The  apex  of  forewing  of 
female  is  as  usual  more  produced. 

Type,—C9.t,  No.  9421,  U.S.N.M. 

Genus  ENTOMOPEPLA  \A/^arren. 
ENTOMOPEPLA  BIPARS,  new  species. 

Forewing, — Mouse-color,  with  a  single  pale  faintly  curved  line 
from  three-fifths  of  inner  margin  to  three-fourths  of  costa,  the  area 
before  it  darker  than  the  marginal;  a  small  black  cell  spot;  fringe 
dark  above  middle  angle,  rufous  tipped  with  white  in  the  curve  below; 
costal  edge  yellowish  dotted  with  blackish. 

Hindwing, — With  the  line  straight  from  three-fifths  of  costal  to 
three-fourths  of  inner  margin;  fringe  with  the  tips  white  throughout. 

Under  side  pale  gmyish  slate-color  as  far  as  on  outer  line,  nearly 
straight  on  forewing  and  slightly  curved  on  hindwing;  the  marginal 
border  mouse-color,  with  apex  of  forewing  pale  gray  and  traces  of  a 
pale  dentate  submarginal  line. 

Head,  thorax,  and  abdomen  mouse-color;  shoulders  white;  abdomen 
below  and  pectus  pale  slate-color;  legs  mottled  ochreous  and  black. 

Expanse  of  wings, — iS  mm. 
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Locality, — St.  Jean,  Maroni  River,  French  Guiana,  April,  1904. 

Resembles  E.  alhlcoUariH  Warren  in  the  white  shoulders,  but  larger, 
and  distinguished  by  the  pale  curved  line;  that  species  also  occurs  in 
French  Guiana. 

%>^.— Cat  No.  9422,  U.S.N.M. 

Genus  GONORTHUS  Butler. 
GONORTHUS  BILINEATA,  new  species. 

Ftyreicing. — Pure  white,  the  fringe  included;  the  only  markings  are 
the  traces  of  a  gray  submarginal  line;  these  only  visible  at  costa  and 
on  inner  margin. 

Iliiulwing. — With  some  submarginal  strias  which  on  inner  margin 
resolve  themselves  into  two  double  lines. 

Under  side  pure  white. 

Thorax  and  abdomen  white;  face  and  palpi  white  below,  red-brown 
above,  vertex  and  base  of  antennae  bronzy  purple;  pectinations  ferru- 
ginous; collar  narrowly  orange;  legs  white;  fore  and  middle  femora 
and  tibiae  deep  yellow;  the  knees  black. 

ExpanM  ofwingH. — 88  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  July, 
1904. 

Type.— C^it.  No.  9423,  U.S.N.M. 

Genus  IRA  \A/^alker. 
IRA  ALBIRENATA,  new  species. 

Like  Ira  decxirtaria  Herrich-Schaetfer  in  size,  shape,  and  markings, 
differing  only  in  the  following  points:  the  costal  blotch  before  apex, 
instead  of  being  elongated  and  tilled  up  with  blackish,  is  short,  rounded, 
somewhat  kidney -shaped,  filled  with  white,  with  its  center  on  costa  of 
the  ground-color,  the  blotch  is  nearer  the  apex,  and  consequently  the 
outer  lunulate-dentate  line  starting  from  below  its  outer  edge  is  nearer 
the  hind  margin,  and  the  central  area  is  therefore  broader;  and,  sec- 
ondly, this  central  area  is  of  the  same  tint  as  the  rest  of  the  wings,  not 
filled  up  with  darker  as  in  deairtarla;  both  wings  have  an  olive-fuscous 
tinge,  becoming  dull  lilac-gray  toward  the  hind  margin. 

Expanse  of  wings, — 54  mm. 

Locality. — Carabaya,  southeastern  Peru;  1  male. 

Ty/?^.— Cat.  No.  9424,  U.S.N.M. 

Genus  MICROGONIA  Herrich-Schaeffer. 
MICROGONIA  ALBICOMMA,  new  species. 

Forewing. — Flesh-colored  ochreous,  minutely  black  speckled;  first 
line  hardly  traceable,  vertical,  outcurved  al>ove  and  below  median; 
outer  line  broad,  chestnut-brown,  inwardly  diffuse,  outwardly  well 
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defined,  marked  by  minute  dark  pale  tipped  dots  on  veins,  and  in  its 
lower  half  followed  by  a  pale  ochreous  line  from  just  l>eyond  middle 
of  inner  margin  toward  apex,  angled  below  vein  7  and  retracted  to 
costa,  the  costal  area  curved,  dark  brown  outwardly,  followed  by  a  white 
comma-shaped  streak;  fore  wing  with  the  toothed  dark  brown  com- 
mencement of  the  submarginal  line  a  costal  blotch  with  center  of 
ground  color;  cell  spot  minute;  fringe  pale  chestnut. 

Hindwlng. — With  the  lino  antemedian,  followed  by  a  distinct  pale 
line;  submarginal  line  marked  toward  anal  angle  by  patches  of  dark 
scales  on  the  veins. 

Under  side  paler,  the  outer  line  represented  by  a  paler  space. 

.Thorax  and  alnlomen  pale  ochreous;  head  dark  gray. 

Ea^panse  of  whign, — 36  nun. 

Locality. — Itelivia;  1  male. 

Type.—CKi.  No.  9425,  U.S.N.M. 

MICROGONIA  CUBANA,  new  species. 

Foreiolng, — Male  dull  reddish  brown,  rather  grayer,  and  with  a  few^ 
striae  along  costa;  a  very  obscure,  diflfuse  dark  line  at  one-third  of 
costa,  not  reaching  inner  margin;  a  minute  black  cell  dot;  outer  line 
slightly  paler,  marked  on  veins  bj^  dashes  of  dark  and  light  scales, 
from  two-thirds  of  inner  margin,  nearly  sti'aight  toward  apex,  before 
which,  on  vein  7,  it  is  acutely  angulated  and  retracted  to  costa,  black> 
ish,  edged  below  by  a  whitish  curved  streak;  at  the  angle  on  vein  7 
the  line  is  met  by  a  vertical  dark  streak  from  costa;  area  immediately 
beyond  outer  line  with  a  faint  lilac  tinge,  with  an  obscure  dentate- 
lunulate  edge  indicating  submarginal  line;  fringe  concolorous. 

Hlndiniig. — Colored  likeforewing;  the  line  central  and  hardly  trace- 
able; costal  area  paler,  with  some  dark  striae;  and  oblong  dijafusely 
edged  black  blotch  on  costa  before  apex,  touching  externally  the  black 
commencement  of  submarginal  line;  hind  margin  and  fringe  deeper 
brown. 

Under  side  dull  brick-red,  black  speckled,  with  a  red-brown  mar- 
ginal border,  inwardly  edged  with  dull  blackish;  apex  of  forewing 
narrowly  paler  beyond  submarginal  line. 

Head  and  thorax  red- brown;  abdomen  paler;  vertex  snow-white; 
forelegs  fuscous. 

Expaufie  of  irlngs. — 50  mm. 

Locality. — Baracoa,  Cuba;  March,  1902. 

Type.— C^it.  No.  9426,  U.S.N.M. 

MICROGONIA  POEDARIA,  new  species. 

/T/;Y>?/j'/;/r/.— Dingy  fawn-color  tinged  with  olive,  with  scattered  olive 
striae,  first  line  diffuse,  olive,  at  one-third,  bent  on  subcostal,  then 
vertical,  slightly  outcurved  above  and  below  median  vein;  a  minute 
black  cell  spot  followed  by  a  very  diffuse  median  shade;  outer  line 
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olive,  double,  from  three-iifths  of  inner  margin  toward  apex,  before 
which,  on  vein  7,  it  is  angled  and  retracted  to  costa;  the  costal  streak 
broadly  olive;  the  line  has  a  decided  bend  just  above  vein  2;  on  the 
costa  it  is  followed  by  a  brown  edged  spot  externally  bilobed;  a  deeper 
olive  shade  from  vein  4  to  anal  angle,  containing  angulated  marks  on 
veins,  the  inner  margin  before  it  somewhat  paler  with  more  distinct 
striations;  fringe  olive. 

Hindioing. — With  basal  area  paler,  the  line  central,  the  marginal 
area  olive-tinged,  with  distinct  dark  zigzag  submarginal  shade;  mar- 
ginal edge  pale  before  the  fringe. 

Under  side  pale  stone-color,  with  very  slight  gray  freckling;  line 
dark  olive,  paler  edged;  marginal  area  of  forewing  with  a  diffuse  olive 
cloud. 

Head  dark  gray;  thorax  and  abdomen  pale  fawn-color;  legs  ochre- 
ous,  banded  with  fuscous. 

Expanse  of  wings, — 39  mm. 

Locality, — Peru. 

Distinguished  by  its  dingy  appearance. 

%>(?.— Cat.  No.  9427,  U.S.N.M. 

MICROGONIA  PUNCTILINEA,  new  species. 

Forewing, — Pale  stone-gray,  with  a  few  minute  black  scales  and 
some  sparse  olive  striae;  the  two  lines  marked  by  dark  olive  points  on 
the  veins,  the  olive  lunules  between  them  being  very  obscure;  the  first 
line  forms  two  indistinct  outward  curves  on  each  side  of  the  median 
vein;  the  costal  streak  of  outer  line  is  thick  and  brownish  olive;  the 
line  is  angled  on  vein  6,  then  oblique  to  vein  2,  then  vertical;  it  is  pre- 
ceded between  veins  3  and  4  by  a  slight  gray  cloud  and  followed  on 
vein  3  by  a  dark  wedge-shaped  mark,  with  two  fainter  ones  on  veins 
2  and  1  toward  anal  angle;  beyond  outer  line  on  costa  a  large  ochreous 
and  brown  dark-edged  costal  blotch;  fringe  olive,  the  margin  before 
it  linearly  whitish;  cell  spot  black. 

Ilindwing. — With  denser  olive  striae;  the  postmedian  line  denticu- 
late; a  submarginal  olive  zigzag  line  in  lower  half  of  wing,  followed 
at  anal  angle  b}^  a  dark  olive  shade. 

Under  side  duller,  with  obscure  stria?;  cell  spots  black,  distinct; 
outer  line  hardly  marked;  forewing  darker  along  hind  margin,  but 
whitish  at  apex;  fringe  brown. 

Head,  collar,  and  palpi  blackish  gray;  abdomen  like  wings;  shoul- 
ders and  patagia  almost  white;  legs  ochreous,  Avith  black  mottlings; 
antennae  black,  with  pale  cilia. 

Expanse  ofvjings. — 48  mm. 

Locality, — Rio  Sogo,  Bolivia  (Garlepp).  Much  resembles  cyclopeata 
Moeschler. 

Tyjp^.— Cat.  No.  9428,  U.S.N.M. 
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MICROGONIA  UNIFORMIS,  new  species. 

Forefimn^. — Uniform  coffee-color;  the  lines  hardly  darker  and  very 
obscure;  the  first  at  one-third,  nearly  vertical;  the  outer  from  four- 
fifths  of  costa,  where  it  is  followed  by  a  faint  pale  spot,  oblique  out- 
ward and  angled  on  vein  7,  then  straight  and  oblique  to  three-fifths  of 
inner  margin,  with  faint  pale  dots  on  veins;  fringe  concolorous;  cell 
spot  dark,  inconspicuous. 

Hindwing, — With  the  line  just  beyond  middle  and  a  dark  cell  spot. 

Under  side  paler,  except  the  marginal  borders  and  fringe;  cell  spots 
distinct. 

Thorax  and  abdomen  like  wings;  head  gray-brown. 

Expanse  of  wings, — 48  mm. 

Locality. — St.  Laurent,  Maroni  River,  French  Guiana;  1  female, 
•September,  1904. 

Type.-^^t.  No.  9429,  U.S.N.M. 

MICROGONIA  VESPERTILIO,  new  species. 

Foreimng. — Olive,  with  a  diffuse  deep  olive  median  shade  beyond 
the  black  cell  spot;  a  darker  olive  vertical  line  at  one-third,  faintly 
outcurved^ above  and  below  the  median  vein;  outer  line  olive-brown 
internally,  pinkish  gray  externally,  faintly  paler  marked  on  veins, 
from  apex  to  just  beyond  middle  of  inner  margin;  the  line  appears  to 
be  really  angled  on  vein  7  and  retiucted  to  costa,  but  this  part  is 
obscured  by  the  deep  olive  apical  tint;  marginal  area  somewhat  paler, 
with  a  slight  gloss;  submarginal  line  indicated  by  dark  white-tipped 
points  on  veins;  fringe  concolorous;  costal  edge  not  colored. 

nindwing. — With  the  line  continued  slightlj^  before  middle,  bent 
on  vein  6. 

Under  side  paler,  shot  with  lilac-gray,  becoming  olive  in  the  mar- 
ginal areas;  both  wings  with  dark  crenulate  postmedlan  line  and 
black  cell  spots;  apex  of  forewing  and  the  costa  broadly  pale  brown. 

Head,  thorax,  and  abdomen  concolorous  with  wings;  fillet  narrowly 
whitish;  antennae  ferruginous;  legs  dull  olive  yellowish,  finely  black 
speckled. 

EjL'panse  of  wings. — 78  mm. 

Locality. — Jalapa,  Mexico;  1  male. 

Costa  of  forewing  convex;  apex  shortly  and  bluntly  protruding. 

Type.—CB.t.  No.  9430,  U.S.N.M. 

MICROGONIA  XANTHOPEPLA,  new  species. 

Foreimng, — Dull  deep  yellow,  with  transverse  olive-fuscous  stria^, 
thickest  toward  hind  margin;  costal  edge  near  base  fuscous;  lines  olive 
fuscous;  first  considerably  interrupted,  from  one-third  of  costa  to  two- 
fifths  of  inner  margin,  outcurved  above  and  below  median;  outer  line 
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from  five- sixths  of  costa,  where  it  is  followed  by  a  white  spot,  shortly 
oblique  to  vein  7,  where  it  is  angled  and  runs  obliquely  curved  to 
three-fifths  of  inner  margin;  followed  by  white  dashes  on  veins;  the 
narrow  central  area  paler  yellow  and  less  striated;  cell  spot  black; 
fringe  concolorous. 

Hindwing, — With  the  line  faint  and  antemedian,  all  but  touching 
the  small  cell  spot;  basal  area  paler. 

Under  side  uniform  dull  yellow,  paler  than  upper  side  and  without 
striations  except  along  a  slightly  darker  marginal  space;  cell  spots 
small  and  dark. 

Head  brown;  thorax  and  abdomen  deep  yellow  like  forewings; 
under  side  and  legs  pale  yellow,  without  dusting,  like  wings  beneath. 

Expanse  of  wings. — M  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana. 

Belongs  to  the  group  containing  trychiata  and  trapezata  Guen^e. 
The  antennae  are  armed  with  sessile  fascicles  of  cilia. 

Type.— Qui.  No.  9431,  U.S.N.M. 

Genus  MIMOGONODES  Warren. 
MIMOGONODES  ?  SUBSIGNATA,  new  species. 

Foreioing. — Yellowish  testaceous,  thickly  speckled  with  fuscous; 
the  eosta  deeper  scaled;  first  line  marked  only  by  three  black  dots  on 
the  veins;  median  shade  rust-color,  inconspicuous,  from  two-thirds  of 
costa  beyond  middle  of  inner  margin,  lunulate-dentate,  the  lunule 
between  veins  2  and  3  fuscous  and  followed  by  a  blotch  of  fuscous 
scales;  outer  line  from  five-sixths  of  costa  to  three-fourths  of  inner 
margin,  marked  by  black  vein  dots;  the  dot  on  vein  5  displaced  base- 
ward,  that  on  vein  2  lost  in  the  blotch  of  median  line;  a  dot  also  on 
inner  margin;  cell  mark  pale  rust-color,  extending  along  the  discocel- 
lular,  minute  black  dots  at  the  vein  ends;  fringe  concolorous. 

Uindioing. — Without  first  line;  the  median  shade  passing  over  cell 
spot. 

Under  side  yellowish  straw-color,  speckled  with  fuscous;  a  broad 
dark  fuscous  fascia  from  three-fourths  of  costa  to  anal  angle,  project- 
ing a  spur  to  margin  above  vein  4;  the  outer  line  marked  en  its  outer 
edge  at  costa  and  Curving  inward  from  its  inner  edge  at  vein  3;  a  broad 
dark  line  from  cell  mark  to  inner  margin;  these  markings  less  exten- 
sive in  hindwing. 

Face  and  ternainal  segment  of  palpi  dark  brown;  vertex,  thorax, 
and  abdomen  concolorous  with  wings;  legs,  palpi,  and  antennae  all 
straw-color. 

&panse  of^cing-H, — 40  mm. 

Locality. — Aroa,  Venezuela;  1  female. 
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Closely  allied  to  M.  fidiginosa  Warren  from  Peni,  but  with  an 
indistinct  brown  median  line  replacing  the  straight  distinct  bar  in  that 
species. 

ry;>^.— Cat.  No.  9432,  U.S.N.M. 

Genus  MIMOSEMA  \A/^arren. 
MIMOSEMA  DORSILINEA,  new  species. 

Forewing, — Dark  fawn-color  with  a  reddish  tinge  and  dense  fuscous 
speckling;  costal  edge  rufous,  without  striae,  lines  reddish;  first  from 
one-fourth  of  costa  to  near  middle  of  inner  margin,  slightly  concave 
outward,  inwardly  edged  with  a  flesh-colored  line;  outer  line  from 
three-fourths  of  costa  to  two- thirds  of  inner  margin,  also  slightly  con- 
cave outward  and  outwardly  edged  with  a  flesh-colored  line;  submar- 
ginal  line  obscurely  indicated  by  dark  marks  between  the  veins;  cell 
spot  dark;  fringe  red  at  base  edged  with  flesh -color,  the  ttps  again 
becoming  gray. 

Illndtcmg. — With  only  the  outer  line. 

Under  side  pale  ochreous,  with  blackish  speckling  except  along  inner 
margin;  cell  spots  distinct;  outer  line  indicated;  forewings  With  red- 
dish submarginal  cloud  from  costa;  the  apex  pale  gray  with  dark 
dusting. 

Head,  thorax,  and  abdomen  like  wings;  a  flesh-colored  dorsal  stripe 
from  front  of  thorax  to  anal  tuft  which  is  grayish  ochreous. 

Expanse  of  wings, — 34  mm. 

Locality, — Carabaya,  southeast  Peru;  1  male. 

Nearest  to  M.  imitaiis  Warren  from  Panama;  distinguished  by  the 
dorsal  stripe  and  red  costa. 

Tgpe.—C^t  No.  9433,  U.S.N.M. 

Genus  MYCHONIA  Meyrick. 
MYCHONIA  EXCISA,  new  species. 

Foreioing. — Dark  grayish  fawn -color  speckled  with  black,  central 
area  browner;  lines  brown;  first  from  nearly  one-third  of  costa  to 
two-fifths  of  inner  margin,  slightly  outcurved  above  and  below  the 
median  vein,  the  inward  teeth  marked  on  the  whitish  vein  points; 
outer  line  from  four-fifths  of  costa;  shortl}'  outcurved  and  angled 
sharply  on  vein  7,  then  oblique  to  two-thirds  of  inner  margin;  edged 
outwardh^  especially  on  veins,  with  whitivsh,  which  forms  a  white  spot 
on  costa;  a  dark  cell  spot;  fringe  concolorous. 

Illiuhrhig, — With  the  outer  line  eentml. 

Under  side  paler,  gmyish  speckled  with  black  and  slightly  rufous 
tinged  in  the  fore  wing;  marginal  area  fuscous,  with  the  apex  gray; 
hindwing  whitish,  gray  speckled;   hind  marginal  iirea  fuscous;  cell 
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spots  black,  outer  line  shown  by  black  spots  on  veins  and  marked  by  a 
whitish  spot  on  costa. 

Head,  thorax,  and  abdomen  concolorous  with  wings. 

Expanse  ofunngs, — 28  mm. 
*  Locality, — Cordoba,  Mexico;  1  fefnale. 

TVi?^.— Cat.  No.  9434,  U.S.N.M. 

Genus  NEMATOCAMPA  Guen^e. 
NEMATOCAMPA  FALSA,  new  species. 

Forewing. — Pale  ochreous,  with  a  slight  rufous-olive  flush,  and  finely 
dusted  with  reddish  and  purplish  atoms;  costa  purplish,  two  purplish 
oblique  streaks  from  costa  at  two-fifths  and  three-fourths,  represent- 
ing the  two  lines,  which  are  marked  by  a  rufous  dot  on  submedian 
vein  at  one-third  and  three-fourths;  cell  spot  purple;  submarginal 
line  indicated  by  a  rufous  blotch  below  vein  6  and  a  slighter  one  at 
anal  angle;  marginal  line  deep  purple;  fringe  ochreous  mottled  with 
purplish. 

Hindwing, — With  an  olive  shade  beyond  middle,  narrow  on  inner 
margin,  and  swelling  out  in  middle,  containing  a  purple  cell  spot  and 
speckled  with  red;  marginal  line  and  fringe  as  in  fore  wing. 

Under  side  whitish  ochreous;  costa  of  forewing  and  hind  margin  of 
both  wings  purplish,  and  a  purplish  shade  from  costa  to  hind  margin 
before  apex  of  forewing;  cell  spots  purplish,  small. 

Head,  thorax,  and  abdomen  like  wings;  dorsum  with  pairs  of  red 
spots;  vertex  pui-ple. 

Expanse  of  wings. — 21  mm. 

Locality. — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  April, 
1904. 

This  species  mimics  the  Sterrhid  genus  Hi^iaalea. 

Type.—C9Lt.  No.  9435,  U.S.N.M. 

Genus  NEODONTOPERA,  ne>A/^  genus. 

Forewing. — With  hind  margin  elbowed  at  vein  3  and  6. 

nindwing. — With  hind  margin  rounded,  crenulate. 

Antennae  of  male  strongly  bipectinate,  the  pectination  sciliated;  palpi 
hairy;  second  segment  thick,  terminal  short,  bent  forward;  tongue 
and  frenulum  well  developed. 

Neuration. — Forewing,  cell  more  than  half  as  long  as  wings;  disco- 
cellular  vertical,  very  fine;  median  and  subcostal  veins  both  inbent 
toward  end  of  cell;  first  median  nervule  at  three-fourths,  second 
shortly  before  third;  lower  radial  (vein  5)  from  top  end  of  discocel- 
lular,  just  below  6;  7,  S,  9  stalked,  10,  11  free;  hindwing,  with  costal 
and  subcostal  approximating  for  half  of  cell;  7  well  before  end. 

Type. — NeodonUrptra  clnerca.^  new  species. 
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NEODONTOPERA  CINEREA,  new  species. 

Forevnng, — Ashy  gray,  coarsely  scaled;  with  an  outer  dark  line 
from  four-fifths  of  costa  to  shortly  before  anal  angle,  slightly  bent  on 
vein  6,  the  marginal  area  beyond  it  paler  gray;  fringe  pale  gi'aA^f 
slightly  darker  beyond  veins;  an  inner  curved  line  at  one-fourth.. 

Hhidwlng, — With  out^r  line  onl}';  the  margin  darker;  two  black 
marginal  dots  before  anal  angle. 

Under  side  paler  gray,  the  outer  lines  showing  whitish. 

Head,  thorax,  and  abdomen  gray;  face  darker. 

Expanm  of  wings, — 38  mm. 

Local Hy, — Guadalajara,  Mexico;  1  male. 

Type.— Qfii.  No.  9436,  U.S.N.M. 

Genus   NUMIA  Guen^e. 
NUMIA   ALBISECTA,  new  species. 

Foreioing, — White,  more  or  less  overlaid  with  gray,  green,  and 
vinous  scales;  a  dark  olive  spot  on  costa  close  to  base,  which  itself  is 
white;  a  dark  line  from  one  tifth  of  costa  to  one-third  of  inner  margin, 
outcurved  below  the  median  vein  and  there  preceded  by  a  vinous 
tint;  outer  line  broad,  snow-white  at  two-thirds,  incurved  at  middle, 
angled  outward  on  submedian  fold,  and  rayed  outward  along  veins 
below  costa:  the  median  area  green,  mixed  with  whitish  above  median 
line  which  is  wholh'  white;  submarginal  line  irregular  in  outline,  but 
forming  a  strong  angle  outward  on  vein  0  touching  hind  margin;  the 
space  before  it  green,  beyond  it  gray;  a  dark  green  square  subapical 
spot;  fi-inge  dark  gray  in  basal  half,  checkered  with  white  in  outer 
half;  cell  spot  white,  ringed  with  dark  green. 

/lindwhig.  -Du\\  brick-red,  with  the  inner  margin  paler  and  ochre- 
ous;  fringe  ochreous-gray. 

Under  side  pale  reddish,  coarsely  black  speckled;  forewing  with 
traces  of  the  dark  markings  and  a  pale  blotch  at  middle  of  inner 
margin;  inner  margin  of  hindwing  wholly  white,  with  some  dark 
scales  at  margin  before  anal  angle. 

Head,  thomx,  and  abdomen  pinkish  ochreous,  speckled  with  dark; 
bavse  of  abdomen  with  a  white  ring;  legs  mottled  with  darker;  meta- 
thorax  Avith  a  dark  spot  at  middle. 

The  above  description  was  made  from  a  perfect  female;  the  male 
is  more  lilac-gray,  without  the  dark  green  and  vinous  shades  of  the 
female;  the  antenme  pinkish  ochreous,  both  shaft  and  pectinations 
dusted  with  darker. 

A]/'j>ff?ise  ofwing>i.  Male  22  mm.;  female  24  mm. 

Zo<Y///7y.  —  Baracoa,  Cu!)a;  December,  11^0'i. 

Typt,— Cat  No.  i)437,  U.S.N.M. 
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Genus  PATALENE  Herrich-Schaeffer. 
PATALENE   SORDIDA,  new  species. 

Forevmig. — Dark  fawn-color,  with  a  few  black  speckles  and  striae; 
lines  brown;  the  first  pale  and  indistinct,  from  one-third  of  costa, 
oblique  outward  and  bent  in  cell,  then  vertical  to  three-fifths  of  inner 
margin;  outer  line  narrower,  darker  brown,  from  just  before  apex, 
shortly  oblique  outwai-d,  bent  on  vein  7,  then  oblique  to  three-fifths 
of  inner  margin;  fringe  brown;  cell  spot  dark  green  with  paler  scales 
round  it. 

Hindwing. — With  the  line  nearly  central. 

Under  side  pale  fawn,  with  dark  striae,  the  marginal  area  slightly 
deeper. 

Head,  thorax,  and  abdomen  concolorous. 

Repartee  of  wings, — 24  mm. 

Locality, — ^Jamaica;  1  male. 

Apex  of  forewings  nearly  rectangular. 

Type,— Cat,  No.  9438,  U.S.N.M. 

Genus  PERICLINA  Guen^e. 
PERICLINA  CERVINA.  new  species. 

Foreioing, — Male  pale  fawn,  covered  with  very  fine  linear  transverse 
darker  striae;  lines  hardly  visible,  but  marked  by  faint  dark  dots  on 
veins;  first  from  one-fourth  of  costa  to  one-third  of  inner  margin; 
outer  from  five-sixths  of  costa  to  two-thirds  of  inner  margin,  straight 
with  a  slight  curve  only  below  costa;  cell  spot  obscure;  fringe  con- 
colorous. 

Hitidioing, — With  the  line  just  beyond  middle,  marked  by  dots;  cell 
spot  very  faint. 

Under  side  pinkish  ochreous,  paler  than  above  with  scarcely  any 
specklings;  outer  line  fairly  distinct  from  costa  to  middle  on  fore  wing 
only. 

Head,  thorax,  and  abdomen  like  wings. 

Female  darker,  without  the  pink  flush  of  the  male;  the  striae  darker; 
both  lines  dark  and  clear,  as  is  the  cell  spot,  the  veins  slightly  darker; 
hindwing  the  same;  under  side  more  speckled  than  in  male,  with  the 
outer  line  distinct;  head  and  body  grayish  fuscous. 

Kcpanse  ofvnngn, — 40  mm. 

Localities, — Jalapa,  Mexico;  1  male:  Costa  Rica;  1  female. 

Closely  allied  to  P,  arge  Druce  {Sahulodes). 

Type,—C2it.  No.  9439,  U.S.N.M. 
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Genus  PERO  Herrich-Schaeffer. 
PERO  BINASATA,  new  species. 

Foreicing. — Grayish  olive  in  basal  and  marginal  areas,  dark  olive 
shaded  with  brown  in  the  median;  basal  patch  on  costa  pale  gray  with 
dark  gray  streaks;  costal  area  of  median  space  lilac-gray,  with  short 
dark  striae,  the  pale  area  running  out  as  an  oblique  tooth  along  upper 
half  of  discDcellular;  inner  edge  of  fascia,  as  usual,  incurved  above 
median  and  less  prominently  below;  outer  edge  vertical  from  three- 
fourths  of  costa,  bent  at  right  angles  on  vein  5  and  forming  a  deep  sinus 
containing  small  lunules  to  vein  1  where  it  forms  a  second,  more  acutely 
angled  projection,  it  is  edged  with  whitish,  most  clearly  at  costa  and 
preceded  by  a  faint  dark  parallel  line;  marginal  area  with  three  pale 
curved  streaks;  one  from  costa  at  edge  of  fascia  to  hind  margin  at  end 
of  vein  3,  bent  on  vein  6;  a  second,  shorter,  curved  from  fascia  above 
vein  2  to  anal  angle;  the  third  wedge-shaped  beyond  the  tooth  on  vein 
1;  black  submarginal  dots  in  paler  spaces;  tmces  of  dark  wedge-shaped 
marks  on  veins  2,  3,  and  4  beyond  fascia;  apical  area  brown  tinged. 

Ilindwing. — Dull  olive;  pale  along  costa  and  tinged  with  fulvous 
toward  anal  angle;  a  pale  outer  line,  bluntly  angled  on  the  cell  fold, 
preceded  by  a  deeper  olive  tint;  inner  marginal  area  with  long  fulvous 
hairs;  submarginal  spots  large,  distinct. 

Under  side  smooth  lilac-gray,  with  a  slight  pink  flush,  costal  area  of 
forewing  and  whole  of  hindwing  before  outer  line  with  black  striae; 
outer  line  whitish;  cell  spots  large  and  black,  that  on  forewing  bent 
and  containing  a  fine  angled  mark  on  discocellular;  marginal  area  olive- 
green;  with  a  fulvous  apical  patch  beyond  outer  line  on  forewing  and 
at  anal  angle  of  hindwing;  a  whitish  patc*h  on  forewing  from  anal  angle 
to  vein  4  and  along  hind  margin  in  hindwing. 

Head,  thorax,  and  abdomen  olive-gray;  anal  tuft  olive-brown;  beyond 
a  paler  dorsal  space. 

Expanse  of  wings, — 35  mm. 

Locality, — Rockstone,  Essequibo,  British  Guiana;  1  male,  Septem- 
ber, 1904. 

Forewing  slightly  toothed  at  apex  and  vein  6,  hindwing  without 
teeth;  antennae  ciliated. 

7V/>e^.— Cat.  No.  9440,  U.S.N.M. 

PERO  DISJUNCTA,  new  species. 

Forewing, — Male  olive-gra}"  in  basal  and  marginal  areas,  thickly 
covered  with  olive-fuscous  striations,  which  are  darker  and  partially 
suffused  in  the  former;  median  area  dull  chestnut-brown  with  the 
strife  plainer  along  costa  where  the  brown  is  paler;  the  lines  dark 
brown;  first  line  from  one-fourth  of  costa  forms  a  rounded  projection 
above  median,  another  vertically  below  it  and  a  third  above  inner 
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margin;  the  outer  line  from  costa  at  quite  three-fourths  runs  obliquely 
inward  to  vein  7  forming  an  indentation  inward  on  veins  6  and  1,  and 
a  shallow  sinus  from  upper  to  lower  fold  preceded  throughout  by 
a  deeper  brown  shade;  a  diffuse  brown  patch  at  apex  and  gray  clouds 
above  anal  angle;  a  small  black  white- tipped  dot  before  margin  above 
and  below  vein  6,  and  another  below  vein  3;  cell  spot  formed  of  two 
small  white  spots,  the  upper  one  oblique,  the  lower  minute. 

nindwing.—T>2i,v\i  fuscous,  with  a  dark  slightly  crinkled  line  at  two- 
thirds;  marginal  space  below  middle  pale  ochreous  tinted  and  striated 
with  brown  and  black;  fringe  brown. 

.  Female  browner,  with  much  fewer  striations;  the  outer  line  more 
irregular,  being  slightly  indented  at  each  vein,  the  chestnut  shade 
before  it  more  defined;  in  the  marginal  area  it  is  followed  from  vein 
6  to  the  lower  fold  by  a  connected  series  of  blackish  teeth  on  the 
veins;  the  apical  brown  shade  is  better  defined  and  reaches  vein  3; 
and  the  submarginal  spots  are  larger. 

Under  side  of  both  sexes  gray-brown,  mottled  with  fuscous  and 
pale;  outer  line  ochreous  with  dark  inner  edge,  nearly  straight  in 
forewing,  irregularly  waved  in  hindwing  and  swelling  out  into  a  large 
pale  patch  in  lower  half,  followed  by  a  bright  brown  cloud  at  anal 
angle;  marginal  area  of  forewing  darker  brown  with  a  pale  patch  on 
margin  above  anal  angle  preceded  by  some  blackish  suffusion;  cell 
spots  of  both  wings  ochreous. 

Head,  thorax,  and  abdomen  brown,  the  last  pale  brown,  with  a 
blackish  dorsal  mark  on  segment  5  in  the  female;  the  anal  segment  in 
the  male  whitish  ochreous. 

Expanse  of  wings, — Male,  36  mm.;  female,  39  mm. 

Localities, — Rockstone,  Essequibo,  British  Guiana;  1  male,  Septem- 
ber, 1904:  St.  Jean,  Maroni  Kiver,  French  Guiana;  1  female,  October^ 
1904. 

The  dentations  in  the  female  are  usually  much  more  prominent  than 
in  the  male;  the  hindwings  in  both  sexes  are  regularly  crenulate  and 
denticulate. 

The  antennae  of  the  male  are  shortlj^  pubescent. 

r^p^.— Cat.  No.  9441,  U.S.N.M. 

PERO  FCEDA,  new  species. 

Forewing, — Dull  olive-ochreous,  black  speckled;  the  basal  area  filled 
with  gray-brown;  the  central  with  olive-brown  below  the  middle  and 
before  outer  line;  first  line  at  one-third,  curved  above  and  below 
median  vein;  the  curve  above  it  filled  up  with  blackish  forming  a  small 
blotch;  cell  spot  gra}'  with  a  brown  ring;  preceded  by  an  unspeckled 
patch  of  ochreous  extending  to  costa,  which  is  striated  with  brown; 
outer  line  from  two-thirds  of  costa  to  three-fifths  of  inner  margin, 
lunulate  between  veins,  and  with  a  sinus  from  fold  to  fold,  followed 
on  costa  by  a  pale  spot;  marginal  area  with  coarse  black  speckles,  and 
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with  a  cluster  of  these  beyond  outer  line  below  middle;  some  irregular 
olive  clouds  along  bind  margin  and  round  apex;  the  three  top  submar- 
ginal  spots  large,  black  with  white  tips,  the  lower  ones  small  and  black; 
fringe  olive. 

Hindering, — With  a  dark,  pale  edged,  waved  line  at  two- thirds, 
l>efore  which  the  brown  suffusion  is  darkest;  cell  spot  annular;  mar- 
ginal area  below  middle  pale  ochreous  with  black  speckling,  the 
extreme  margin  olive;  fringe  dark  brown. 

Under  side  wood-brown,  speckled  with  blackish;  the  outer  line  black 
with  pale  edges,  in  the  forewing  hardly  waved,  in  the  hindwing 
strongly;  cell  spot  of  forewing  white;  of  hindwing  a  black-edged 
annulus;  inner  marginal  half  of  forewing  whitish. 

Head,  thorax,  and  abdomen  brown;  face  and  palpi  darker;  abdomen 
toward  anus  mixed  with  ochreous;  legs  dark  brown  mottled  with 
whitish. 

Ej'panse  of  whign, — 27  mm. 

Zora7ffj/,—St  Laurent,  Maroni  River,  French  Guiana;  1  male,  Jan- 
uary, 10()5. 

fype.—C2it.  No. -9442,  U.S.N.M. 

Genus  POLLA  Herrich-Schaeffer. 
POLLA  ALBIPUNCTA,  new  species. 

ForexiHiig. — Pale  olive  gray-brown;  the  costal  edge  ochreous  dotted 
with  short  dark  streaks;  a  very  indistinct  curved  line  near  base  with 
paler  spots  on  veins,  plainer  on  inner  margin;  a  small  brown  cell  spot; 
a  white  costal  streak  at  two-thirds,  oblique  outward  and  angled  above 
vein  6,  then  inwardly  oblique  and  below  middle  curved  outward  to 
three-fifths  of  inner  margin,  marked  b}'  white  dashes  on  veins;  first 
l>efore  the  apex  an  inwardly  oblique  white  streak  nearly  meets  the 
angle  of  outer  line;  fringe  rather  darker  than  ground  color  with  whit- 
ish basal  line  and  white  tips. 

lUndwhig, — Darker  toward  hind  margin,  crossed  at  middle  by  a 
nearly  straight  line  of  white  vein  dashes;  fringe  with  pale  tips  only. 

Under  side  with  a  broad  dull  brown-gra}^  border,  paler  than  upper 
side,  with  the  outer  apical  white  streak  shown;  the  rest  of  the  wings 
paler,  dull  bluish  gray. 

Head,  thorax,  and  abdomen  like  wings;  fillet  and  vertex  streaked 
with  white;  forelegs  mottled  dark  brown  and  ochreous. 

Krj^nme  ofv'!ngi<, — .36  mm. 

Local  If  rj. — Paraguaj^;  1  male.  Antennae  strongly  ciliated;  hind 
margins  of  l)oth  wings  bluntly  bent  at  middle.  Nearest  to  J\  voraria 
Sehaus. 

2)u>c,     Cat.  No.  9443,  U.S.N.M. 
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Genus  PYRINIA  Hubner. 
PYRINIA  ^MULA,  new  species. 

jF}yrmting, — Deeply  yellow,  with  a  few  red-brown  speckles;  costa 
finely  black  dotted;  a  large  brown  blotch  toward  end  of  cell,  and  two 
smaller  in  an  oblique  line  below  it  beneath  median  and  submedian, 
resi>ectively,  represent  the  first  line,  which  rises  from  a  smaller  brown 
spot  at  one-third  of  costa;  outer  half  of  wing  chestnut-brown,  the  outer 
line  thick  from  near  apex  to  middle  of  inner  margin,  separated  by  a 
small  lustrous  spot  on  costa  from  the  submarginal  line  which  curves 
to  anal  angle,  but  both  these  lines  are  obscured;  fringe  brown. 

Hindwing, — With  the  line  slighth'  antemedian  followed  by  a  diffuse 
fulvous  shade;  submarginal  line  formed  of  elongated  olive-fulv^ous 
X)atches  on  the  veins,  the  apex  itself  being  browner;  fringe  yellow. 

Under  side  similar;  but  the  interval  between  outer  and  submarginal 
lines  of  forewing  filled  up  with  patches  of  pale  lilac  scales;  the  marginal 
area  from  apex  to  above  anal  angle  being  yellowish;  hindwing  with  a 
broad  ferruginous  marginal  border;  the  antemedian  line  thick  and  the 
yellow  ground-color  much  speckled  with  brown. 

Head,  thorax,  and  abdomen  deep  jellow;  posterior  segments  of  dor- 
sum dull  fulvous. 

Expanse  ofvHngs, — 24  mm. 

Locality, — Bolivia;  1  male. 

Distinguished  from  P,  vaiiidom  Dognin  by  the  broad,  dark  border 
of  hindwings  beneath. 

7V/?^.— Cat.  No.  9444,  T.S.N.M. 

PYRINIA  ALBILINEATA,  new  species. 

Forewing, — Olive-brown  to  the  oblique  outer  line,  beyond  semilus- 
trous  violet-gray;  costal  edge  pale  ochreous  with  black  dots;  first  line 
marked  by  two  dull  dark  blotches,  one  in  cell  at  two-fifths,  the  other 
below  it  and  a  smaller  one  on  inner  margin;  all  three  traversed  by  an 
obscure  strongly  waved  lustrous  line;  outer  line  fine,  slightly  lustrous 
from  five-sixths  of  costa  to  three-fifths  of  inner  margin;  an  indistinct 
submarginal  shade  to  anal  angle;  fringe  olive. 

Hindwing. — With  the  line  central;  the  outer  half  of  wing  sublus- 
trous;  an  obscure  dark  shade  from  before  apex  to  anal  angle;  fringe 
olive;  costal  area  pinkish. 

Under  side  olive-yellow,  brighter  in  hindwing;  inner  margin  of  fore- 
wing  white;  strieB  red-brown,  thicker  in  forewing;  a  waved  brown  sub- 
marginal  line,  outwardly  edged  by  a  bright  white  line,  expanded  into 
a  triangle  apically  below  the  yellow  costa;  marginal  area  deep  chest- 
nut-brown; fringe  olive-fuscous;  hindwing  with  a  slightly  curved  fine 
central  and  broad  submarginal  line  deep  brown;  marginal  area  orange; 
fringe  olive-fuscous. 
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Head  and  shoulders  purple;  apical  half  of  shoulders  olive;  thorax 
and  patagia  and  dorsum  olive-brown;  anal  tuft,  abdomen  at  side  and 
beneath,  and  the  legs  yellow. 

JSxpanse  of  w mgs, — 27  mm . 

Locality, — St.  Laurent,  Maroni  River,  French  Guiana;  1  male, 
December,  1904. 

Allied  to  P.  suhliistraria  Walker.  Hind  margin  of  forewing  straight 
and  oblique;  of  hindwing  strongly  rounded. 

Type.— C9ii.  No.  9445,'U.S.N.M. 

PYRINIA  INSULA,  new  species. 

Forewing, — Pale  lilac-gray,  tinged  strongly  with  olive  and  covered 
with  purplish  specks  and  striae;  the  two  lines  starting  from  thick  costal 
blotches  at  one-third,  and  two-thirds;  first  slight,  waved,  and  thick  to 
one-third  of  inner  margin;  the  outer  oblique  outward  to  vein  6,  then 
becoming  obsolete,  ending  as  a  narrow  oblique  streak  from  vein  2  to 
inner  margin  at  tyro  thirds,  the  interval  obscured  by  an  olive  suf- 
fusion; submarginal  line  represented  by  four  purplish  blotches  on 
veins  1,  2,  3,  4,  obsolete  above;  fringe  dark  olive  with  a  yellow  line 
along  base;  the  whole  basal  area  slightly  darker. 

Ilindxrwg, — Yellower,  with  purplish  striations,  but  little  dusting; 
a  straight  middle  line  and  a  marginal  shade,  the  latter  swollen  and  pur- 
plish at  apex;  fringe  yellow,  purplish  at  apex. 

Under  side  fulvous  with  red-brown  striae;  the  two  lines  of  forewing 
marked  by  thickened  striae  and  slight  blotches;  a  narrow  marginal 
shade,  connected  with  outer  line  by  a  horizontal  streak  along  vein  5; 
hindwing  with  the  line  and  marginal  shade  as  above. 

Head,  thorax,  and  abdomen  olive,  speckled  with  reddish;  fifth  seg- 
ment of  dorsum  w4th  a  dark  ring;  under  side  and  legs  yellow. 

Expanse  of  wings, — 17  mm. 

ZoooZzYy.— Cayenne,  French  Guiana;  1  male. 

Nearest  to  P.  hriinneata  Warren  from  the  Amazons,  but  smaller  and 
with  finer  markings. 

Type.—C9it,  No.  9446,  U.S.N.M. 

PYRINIA  PR^FULVATA,  new  species. 

F(rre\oing. — Deep  chestnut-brown,  showing  traces  of  darker  trans- 
verse striae  in  places;  lines  darker;  first  from  one-third  of  costa  to  two- 
fifths  of  inner  margin,  curved  above  and  waved  below  middle;  outer 
line  from  just  before  apex  all  but  straight  to  two-thirds  of  inner  mar- 
gin followed  by  a  faint  pale  line,  plainer  at  costa  and  on  inner  margin; 
costal  edge  bright  olive-ochreous  with  fine  black  points;  fringe  con- 
colorous. 

ITlndvnng, — With  the  line  central;  fringe  bright  chestnut. 

Under  side  bright  orange-fulvous,  with  brown  striae,  which  in  hind- 
wing are  confined  to  the  basal  area;  lines  of  the  upper  side  marked 
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more  broadly,  the  pale  edging  of  the  outer  line  broadening  and  semi- 
lustrous  toward  costa;  black  striae  forming  a  shade  from  middle  of 
outer  line  to  anal  angle;  fringe  dark  brown;  hindwing  with  a  dark- 
brown  mark  at  apex  and  slight  submarginal  line  from  it. 

Head,  thorax,  and  abdomen  chestnut-brown,  with  a  slight  olive  tint; 
shoulders  olive;  abdomen  at  sides  bright  fulvous;  beneath  with  the 
legs  deep  yellow;  palpi  fulvous,  the  terminal  segment  blackish. 

Eu^anse  of  icings. — 30  mm. 

Locality. — Bolivia;  1  male. 

ry/?<?.— Cat.  No.  9447,  U.S.N.M. 

Genus  SYNCRENIS,  new  genus. 

Forewiiig. — With  apex  slightly  produced;  hind  margin  strongly 
toothed  at  middle. 

Hind7vi7i(/.^W ith  hind  margin  hardl}'  bent  at  middle,  rounded; 
both  angles  distinct. 

Antennae  of  male  simple,  lamellate;  palpi  quite  short;  tongue  and 
frenulum  present;  hind  tibiae  swollen,  with  a  pencil  of  hairs  and  four 
short  spurs. 

Neuration. — In  forewing  the  two  radials  rise  together  from  the 
upper  end  of  cell;  veins  7,  8,  9  are  stalked  from  before  end;  10  anas- 
tomoses with  11,  which  rises  from  12. 

Type, — Syncretils  v^timargo^  new  species. 

SYNCRENIS  USTIMARGO,  new  species. 

Forewing. — Ochreous  at  base,  with  numerous  speckles,  passing  into 
fulvous  brown  before  outer  line;  first  line  from  one- fourth  of  costa  to 
one-fourth  of  inner  margin,  angled  in  cell  before  the  black  cell  spot; 
pearl -gray,  edged  with  black  scales;  outer  line  from  close  before  apex, 
shortly  outcurved,  sharply  angled  on  vein  7,  then  straight  to  four- 
fifths  of  inner  margin;  pale  lustrous;  marginal  area  with  a  large  black 
cloud  below  middle;  fringe  brown;  with  darker  basal  line. 

Hiiidwiiig, — Without  first  line;  the  pearly  line  nearly  central  beyond 
the  black  cell  spot:  marginal  area  gray-brown;  the  whole  freckled  with 
black. 

Under  side  pale  brownish  ochreous  speckled  with  black;  cell  spots 
black;  the  outer  line  marked  by  black  spots  on  veins;  marginal  area 
fuscous,  paler  toward  apex  of  forewings. 

Head,  thorax,  abdomen,  and  legs  all  ochreous. 

Expanse  ofuungs, — 2>j  mm. 

Locality, — St.  Jean,  Maroni  River,  French  Guiana;  1  male,  July, 
1904. 

Type.—QvLt.  No.  9448,  U.S.N.M. 
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A  NEW  SALAMANDER  FROM  NORTH  CAROLINA. 


By  Leon  HARD  Stejneger, 

Curator f  Division  of  Reptiles  and  Batrachians. 


A  very  strikingly  colored  salamander,  plumbeous  with  brick-red 
legs,  was  recently  presented  to  the  Museum  by  Mr.  C.  S.  Brimley, 
of  Raleigh,  North  Carolina.  It  was  collected  by  Mr.  F.  Sherman,  jr., 
the  entomologist,  on  August  24,  1904,  near  the  extreme  western 
corner  of  North  Carolina,  less  than  20  miles  from  the  border  of 
Tennessee,  between  Andrews  and  Aquone,  both  of  which  localities 
are  on  streams  draining  into  the  Little  Tennessee  River.  ^ 

The  tongue  and  other  external  characters,  as  well  as  the  whole 
physiognomy  of  the  animal,  are  so  much  like  those  of  a  Plethodon^ 
and  so  different  from  Desm^7iathm^  that  I  have  not  considered  it 
necessary  to  mutilate  the  unique  specimen  in  order  to  ascertain  the 
character  of  the  vertebrae. 

PLETHODON  SHERMANI,  new  species. 

IHagnosis. — Parasphenoid  patches  of  teeth  separated;  tongue  large, 
posterior  half  free;  fourteen  costal  folds;  vomero-palatine  teeth  in 
two  short,  oblique  series,  not  extending  outward  beyond  the  inner 
nares,  widely  separated  behind  and  from  the  parasphenoid  patches; 
tail  very  long,  much  longer  than  head  and  body,  slender,  and  tapering 
to  a  fine  point;  color  plumbeous,  the  legs  brick-red  in  strong  contrast. 

Habitat, — Mountains  of  western  North  Carolina. 

Ti/pe. — Cat.  No.  36214,  U.S.N.M.;  Nantahala  Mountain,  between 
Andrews  and  Aquone;  Mr.  F.  Sherman,  jr.,  collector;  August  24, 
1904. 


«In  a  letter  dated  December  28,  1905,  Professor  Sherman,  upon  inquiry,  gave  the 
following  more  detailed  information  about  the  type  locality :  *  *  I  am  morally  certain  that 
I  took  the  epecimen  by  side  of  rocky,  shadeil  streamlet  in  the  forest  on  the  eastern 
(Aquone)  side  of  the  ridge  [between  Andrews  and  Aquoni?],  more  than  half  way  to 
the  summit,  tho*  I  can  now  only  dimly  recall  the  exact  place  and  circumstances. 
There  are  cool  streamlets  on  that  side  of  the  ridge  where  I  stopped  to  drink.  That 
ndge  must  be  about  4,500  feet  at  the  summit,  and  is  a  branch  of  the  Nantahala 
mountain  or  group  of  mountains." 
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Description  of  type. — AduH:  Vomero-palatine  teeth  (fig.  1)  in  two 
short,  oblique,  curved  series,  which  do  not  extend  outward  beyond  the 
choanee,  each  series  consisting  of  five  to  six  rather  large  teeth;  the 
distance  between  the  series  posteriorly  equals  about  three-fourths  of 
the  length  of  the  series;  distance  of  vomero-palatine  series  from  para- 
sphenoid  patches  greater  than  length  of  series;  parasphenoid  teeth  in 
two  narrowly  though  distinctly  separate  patches,  the  teeth  rather 
large,  arranged  in  parallel,  oblique  rows,  about  five  in  each  row; 
tongue  very  large,  filling  the  entire  floor  of  the  mouth,  thin,  posterior 
half  free,  anterior  portion  narrowly  attached  along  the  median  line; 
snout  slightly  projecting  beyond  lower  jaw,  rounded,  truncate,  or  even 
slightly  concave  between  the  nostrils;  distance  between  the  latter 
equals  the  interorbital  space  and  their  distance  from  the  eyes;  a  dis- 
tinct groove  from  posterior  margin  of  nostril  to  the  edge  of  the  lip, 
slightly  oblique  toward  the  front;  a  deep  groove  from  posterior  angle 
of  eye  along  side  of  neck  to  the  gular  fold,  another  groove  descending 


Fig.  1.  Figr.  2.  Fig.  3. 

Fig.  1.— Dentition  of  Plethodon-shermani.    U.S.N.M.  No.  36214.    8  x  nat.  sizb. 
Fig.  2.— Dentition  of  Plethodon  jKNEUs.    U.S. N.M.  No.  16660.    8  x  nat.  size. 
Fig.  3.— Dentition  of  Plethodon  jordani.    U.S. N.  M. No.  35.=>97.    3  x  nat.  size. 

vertically  from  it  behind  the  angle  of  mouth  to  the  posterior  end  of 
the  mandible;  gular  fold  very  deep,  ascending  on  the  sides  of  the  neck; 
distance  from  tip  of  snout  to  gular  fold  contained  about  four  times  in  dis- 
tance to  vent  and  about  twice  and  a  third  times  in  distance  between  axilla 
and  groin;  limbs  well  developed,  tips  of  lingers  and  toes  nearly  meet- 
ing when  pressed  along  the  sides  of  the  body;  digits  not  dilated  at  tips; 
fingers  (fig.  4)  well  developed  except  inner,  which  is  almost  rudimentary, 
third  much  longer  than  second,  which  is  longer  than  fourth;  inner  toe 
(fig.  5)  very  small,  fourth  longest,  slightly  longeu^than  third,  secoijdand 
fifth  subequal;  tail  slender,  tapering  to  a  point,  subcylindric  anteriorly, 
slightly  compressed  posteriorly,  longer  than  head  and  body  by  the  width 
of  the  head;  fourteen  strongly  marked  costal  grooves,  with  one  above 
and  behind  the  in.sertion  of  the  fore  leg,  and  one  above  and  in  front  of 
the  hind  leg,  none  of  which  descend  to  the  lower  surface.  Color  in 
life  said  to  be  '' uniformly  plumbeous  with  brick-red  legs;"  in  alcohol, 
the  color  above  and  on  the  sides  is  bluish  plumbeous,  the  whole  surface 
under  the  magnifying  glass  showing  a  uniform  dusting  over  of  minute 
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pale  dots  as  in  Plethodon  glutiiiostis;  underside  pale  gray  with  a  glow 
of  salmon  color,  strongest  on  throat;  legs  pale  salmon  color,  the  upper 
side  of  hands  and  feet  finely  dusted  with  dark  grey,  which  color  also 
forms  a  distinct  bar  across  the  elbows  and  the  knees. 

DimeimoHi^. 

mm. 

Total  length 104 

Snout  to  vent 48 

Vent  to  tip  of  tail 56 

Snout  to  gular  fold -. 11. 5 

Axilla  to  groin 27 

Greatest  width  of  head  „ 7 

Foreleg 13 

Hind  leg 15 

Bernarks. — The  direct  relationship  of  this  new  salamander  is  not 
easy  to  trace.  In  the  coloration  of  its  legs  it  resembles  very  strongly 
the  Californian  Plethodon  croceater^  which  also  has  a  long  tail,  but 
here  the  similarity  ends,  for  the  shape  of  the  head  and  the  dentition 
as  described  by  Cope  are  entirely  different,  besides  many  other  dis- 
crepancies in  relative  length  of  toes,  of  limbs,  and  in  number  of  costal 
folds,  etc. 

With  our  common  eastern  PUthodon  glutinosus  the  new  species  has 
very  little  in  common  except  the  minute,  pale,  dust-like  sprinkling  of 
the  dark  skin.  The  proportions  are  entirely  dijfferent,  P,  sherinani 
being  much  slenderer  with  a  much  longer  and  slenderer  tail,  while  the 
dentition  is  still  more  at  variance,  P.  glutmosm  having  the  vomero- 
palatines  extending  beyond  the  choanee  and  a  single,  undivided  para- 
sphenoid  patch.  The  fifth  toe  is  also  relatively  much  longer  than  in 
P,  glut Imos  lis. 

The  proportions  of  P,  ieneiis^  on  the  other  hand,  are  similar,  except 
those  of  the  head,  which  in  this  species  is  broad  and  squarish.  The 
tail,  also  long  and  slender,  is  more  cylindric  though  less  tapering 
toward  the  tip. .  The  hands  and  feet  are  also  very  diflferent,  being 
very  broad  and  the  digits  distinctly  widened  at  the  tips  (fig.  6).  The 
coloration,  moreover,  is  radically  diflferent  and  the  dentition  almost  as 
much  so,  for  while  in  P,  Hhermanl  the  teeth  are  large  and  few,  the 
vomero-palatine  series  short,  unusually  far  apart  behind  and  placed  far 
away  from  the  distinctly  divided  parasphenoid  patches,  in  P,  ceneif^  (fig. 
2)  the  teeth  are  small  and  very  numerous,  the  vomero-palatine  series 
long,  unusually  close  together  behind  and  the  parasphenoids  on  an 
undivided  patch.  Finall}',  while  in  the  former  the  choanae  are  large, 
in  the  latter  they  are  uncommonly  small. 

Were  it  not  that  P,  joi'dani  (fig.  3)  has  the  parasphenoid  patches 

divided  by  a  narrow  groove  we  would  scarcely  have  needed  mention  it 

in  this  connection,  inasmuch  as  proportions  and  dentition  otherwise  is 

suflScientl}"  diflferent.     It  is  a  nmch  stouter  built  animal  and  the  teeth 
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much  smaller,  more  closely  approximated,  and  more  numerous.  Thus 
the  vomero-palatine  series  are  long  and  close  together  behind,  the  dis- 
tance between  them  being  less  than  one-third  the  length  of  the  series, 
while  externally  they  extend  beyond  the  choanae.  Moreover,  they 
contain  ten  to  eleven  teeth  as  against  five  to  six  in  P.  shermanL 


Fig.  4. 


Fig.  5. 


Fig.  6. 


Flo.  4.— Upper  SIDE  OF  riuht  fore  foot  of  Plethodon  shkrmani.    U.8.N.M.  No.  36214.    8x 

NAT.  SIZE. 

Fio.  5.— Underside  of  right  hind  foot  of  Plethodon  shermani.     U.8.N.M.  No.  36214.    3x 

NAT.  SIZE. 

FiG.  6.— Underside  of  rioht  hind  foot  of  Plethodon  .kneus.    U.S.N.  M.  No.  16660.    3  x  nat. 

SIZE. 

I  have  added  camera  lucida  sketches  of  the  dentition  of  the  two  last- 
mentioned  species,  which  are  still  rare  in  collections,  so  that  the  differ- 
ences from  our  new  species  can  be  seen  at  a  glance. 

Mr.  F.  Sherman,  jr.,  has  done  considerable  to  incre^ase  our  knowl- 
edge of  the  salamander  fauna  of  North  Carolina,  and  I  therefore  take 
great  pleasure  in  naming  this  discovery  of  his  after  him. 


Digitized  by  VjOOQIC 


CAMBRIAN  FAUNAS  OF  CHINA.« 


By  Charles  D.  Walcott, 

CarcUor^  Dinmon  of  Strati ^a phi c  Paleontology, 


INTRODUCTION. 

In  the  first  paper  on  the  Cambrian  Faunas  of  China*  a  historical 
introduction  was  fjfiven  along  with  a  list  of  the  specie^  known  at  the 
date  of  the  publication  of  the  paper. 

During  the  summer  of  1905  a  box  of  fossils,  that  had  been  lost,  waa 
received  in  Washington.  This  material  was  collected  by  Mr.  Eliot 
Blackwelder  under  the  direction  of  Mr.  Bailey  Willis,  principally 
from  the  provinces  of  Shen-si  and  Shan-si.  It  has  afforded  a  number 
of  new  species,  but  has  not  added  otherwise  materially  to  our  knowl- 
edge of  the  Cambrian  faunas  of  China  except  in  the  case  of  the 
occurrence  of  the  genus  Coscinocyathns, 

The  illustrations  for  the  report  on  the  Cambrian  faunas  of  China, 
collected  by  Messrs.  Willis  and  Blackwelder,  are  now  well  advanced, 
and  it  is  anticipated  that  the  full  report,  including  descriptions  of 
genera  and  species  and  paleontological  correlations  and  illustrations, 
will  be  published  before  the  close  of  1906. 

When  preparing  the  preliminary  notes  on  the  Cambrian  faunas  of 
China*  in  1905,  I  had  not  noticed  that  H.  Monke  had  published  a 
paper  on  the  Geology  of  Shan-tung,  and  described  certain  ''Upper" 
Cambrian  trilobites.*'  It  was  not  until  February  27,  1906,  that  the 
Jahrbuch  containing  the  paper  arrived  at  the  United  States  Geological 
Survey  library. 

«  Preliminary  P^per  No.  2. 

&Proc.  U.  S.  Nat.  Mus.,  XXIX,  Sept.,  19a5,  pp.  1-106. 

c  Beitrage  zur  Geologie  von  Schantung.  I.  Obercambrisc'he  Trilobiten  von  Yen- 
tsy-yai.  Jahrb.  d.  K.  P.  Geol.  I^andesanst.  und  Bergakad.  zu  Berlin,  XXIU,  Pt.  1, 
1903,  pp.  103-161. 


Proceedings  U.  S.  National  Museum,  Vol.  XXX— No.  1458. 

563 


Digitized  by  VjOOQIC 


564  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


The  following  is  a  list  of  thef  genera  and  species  described  by  H. 
Monke: 

1.  Agnostus  JcoerferL  5.  Drepanura  prem£snMu 

2.  Limtrcudna  hrauseL  6.  Drepanura  Jcetteleii, 

3.  Teinistion  lansL  7.  Stephanocare  richthofeni, 

4.  Teinistion  sodenL  8.  Stephanocare  sp. 

Of  the  above  three  genera  and  species  described  by  me  in  1905  are 
synonj^ms: 

Liostracina  hrausei  Monke  =  Ptj/c/iopaHa  ceus  Walcott. 

Teinistion  lansi  lAon\ie= Dorypygella  typicalis  Walcott. 

StepJianocare  richthofeni  Monke= Dam esella  chione  Walcott. 
The  following  are  new  forms: 

Drepanura  Tcetteleri  Monke. 
Teinistion  sod^eni  Monke. 

I  do  not  find  that  Agnostus  koerferi  Monke  differs  specifically  from 
Agnostus  chinensis  Dames. 

Teinistion  lansi  Monke  is  similar  in  man}^  respects  to  Shantungiu 
spinifera  Walcott,  but  differs  in  the  presence  of  an  incurved  frontal 
margin,  and  the  absence  of  the  long  frontal  spine. 

The  detailed  sections  worked  and  the  succession  of  the  .contained 
faunas  show  that  the  horizon  of  the  fauna  described  by  Monke  is  the 
upper  part  of  the  Middle  Cambrian,  and  not  Upper  Cambrian  as 
determined  by  Monke.  The  detailed  sections  and  lists  of  faunas  will 
be  given  in  the  paleontological  report. 

ASSOCIATION  OF  GENERA  AND  SPECIES. 

In  order  that  the  student  may  be  saved  the  labor  of  making  lists  of 
the  species  from  the  various  localities,  the  following  lists  are  inserted. 
The  species  given  in  each  list  do  not  all  occur  in  the  same  layer  of 
rock,  but  they  are  from  the  same  band  of  layers.  The  number  of 
layers  and  their  thickness  will  be  given  in  Mr.  Blackwelder's  report 
on  the  detailed  sections.  The  stratigraphic  range  is  liniited  so  as  to  * 
avoid  the  commingling  of  faunas  from  distinct  faunal  zones. 

The  line  between  the  Middle  and  Upper  Cambrian  faunas  is  placed 
at  the  top  of  the  Ku-shan  shale.  The  fauna  of  the  Ku-shan  shale 
includes  species  of  Damesella^  Dorypyge^  and  genera  that  are  typical 
of  the  Middle  Cambrian  fauna,  while  the  fauna  of  the  Ch'au-mi-tien 
limestone,  above  the  Ku-shan  shale,  is  more  nearly  related  to  that  of 
the  Upper  Cambrian  of  North  America  and  northwestern  Europe. 

The  line  of  the  Lower  Cambrian  is  placed  at  the  top  of  the  Man-t'o 
formation,  as  the  predominant  trilobite,  Redlichia^  is  more  closely 


Digitized  by  VjOOQIC 


NO.  1458. 


CAMBRIAN  FAUNAS  OF  CHINA—WALCOTT. 


565 


Upper  Cambrian.. Ch'au-mi-tien  formation. 


Middle  Cambrian. Kn-shan  formation  . 


related  to   Olenelhis  than  to  the  trilobites  of  the  Middle  Cambrian 
fauna. 

Braehiopoda: 

Dl»cinop9is  9tdc(Uu9. 
Trilobita: 

Afwmo&ire,  species  undetermined. 

Anomocarella  irma. 

Ptychtupis  bella. 
fTrilobita: 

Blackwelderia  cilU  Walcott. 

Agraulos  regxUaris. 
Anthozoa: 

C(t8cinocyathu»  elvira, 
Braichiopoda: 

ObitluB  (Linguiepiaf),  species  undetermined. 

Vorkia  f  orioUalis. 

Orthu  {PkctorthU)  OffresU,  0.  (P-)  kichouensU, 
O.  (P.),  species  undetermined. 
Gastropoda: 

SceneUa  f  dikUatus. 

PUUyceras  willUi. 

Stenotheca  ff  simplex. 
Trilobita: 

Dorypyge  richthofeni  Itevis. 

Agraulo9  amuUus,  A.  nitida,  A.  obacura,  A.  vta, 
A.  ricina. 

AgratUo9  (f)  a  capax,  A.  (f)  tndie. 

Anomocare  bigd^i,  A.  eriopia,  A.flava. 

Anomocarella  contlgua. 

Ptychoparia  comut,  P.  ir^/UUa,  P.  lilia,  P.  nereis, 
P.  undiUa,  P.  vesta,  P.,  species  undeter- 
mined. 

Ptychoparia  (f)  maia. 

Ptychoparia  {Liostractu)  intermedia,  P.  (L.) 
subrugosa. 

Soleiiopleura  pauperata. 

Dolichometopus  hyrie. 
a  Interrogation  points  within  parentheses  indicate  undetermined  subgenera. 


Middle  Cambrian. Ch'ang-bia  (Ki-cb6u)  formation. 


Table  Showing  Geologic  and  Geographic  Distribution  of  the  Fauna. 


Horizons. 

Localities. 

Cambrian. 

c 

3 

1 

1 

C 

I 
I 

t 

55 

d 

3 

V 
a 
>> 

1 
1 

1 

t 

60 

c 
V 

s 

a 

D 

03 

L.    1    M. 

U. 

;2    !  g 

=s   § 

ANTHOZOA. 

Ooscinocyathus  elvira,  new  spe- 
cies  

1 
1 

V 

X 

I 

1 

BRACHIOPODA.                     1              j 

Obolus{Lingulepisf),  species  un-  ' 

determined 1    x 

Discinopsis  stUcatus,  new  species. ' 



X 

1 

V 

X 

yorWdforiento/^,  new  species  .. '     x     ! 

X 

OrtMt  {PtectorthU)  agrestc,  new 
species . : 

X 

X 

OrQdt  {Ptectorthis)  kichonensis, 
new  species 

\ 

v_ 

1 

OrOUs  {Ptectorthis),  species  un- 
detennined 

1 
,       X 

A 

X 
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Table  Showing  Geologic  and  Geographic  Distbibutpion  op  the  Fauna — Cont'd. 


Horizons. 

LocalUies. 

Cambrian. 

c 

i 

5 

1 

1 

V 

a 

i 

1 

tic 

*s 

p 

4 

1 

OS 

1 

Si 

I 

g 

1 

i 

L. 

M.    i    U. 

1  i  ^ 

g    1    i: 

GASTROPODA. 

SceneUaf  dikUatus,  new  species. . 

X 
X 

X 

PUxtyceroM  wiUisi,  new  species... 

X 

1 

Stenotheca  ff  simplex,  new  species. 

X 

X 

X 

X 

X 
X 

TRILOBITA. 

Dorypyge  richtho/eni  IsnHs,  new 
vfmety 

-• 

X 

i 

BlackwekUria  cUU  Walcott 

X 

Agratdos  armcUus,  new  species. . . 



1 

nitida,  new  species 

1 

o6»<rura.  new  species  . . . 

X 
X 

regvXarvi,  new  species. . 

X 
X 
X 
X 
X 
X 
X 
X 

via,  new  species 

viclna,  new  species 

X 
X 

X 
X 

1 

AgrauU)8  lf\  capax,  new  species. . 

1 

1 

(f )  melie.  new  species . . 

j 

1 

eriopia,  new  species. . 

X 

flava,  new  species -  -  -  -  - 

X 

species  undetermined 

X 



X 

. . 

Anomocardla  conttgua,  new  spe- 
cies  

X 

X       -    .    .. 

irmti,  new  species. . ' 

X 

X 

X 

Plychasph  bella,  new  species 

X 

Ptychoparia  coinus,  new  species. . 

X 

X 

inflata,  new  species. 
liiia,  new  species 

X 
X 
X 
X 
X 

X 

X 

nercU,  new  species. . 

X 

t 

undata,  newspjecies. 

X 

vesta,  new  species... 

X 

species       undeter- 
mined   

X 
X 

Ptychoparia  m  maia,  new  species 
Ptychoparia  { LioMracus)  interme- 
dia, new  species 

X 

X 

X 

X 
X 



X 

Ptychoparia  (Liostracus)  mbru- 
(fo»a,  new  species 

:::::::::::::: 

X 

X 

Solenopleurapauperata,  new  spe- 
cies  

X 

Dolichometopus  hyrie,  new  species 

X 



ANTHOZOA. 

Genus  COSCINOCYATHUS  Bornemann. 

Coscinocyalhus    Bornemann,    1884,    Deutsch.   geol.   Gesell.,    Zeitach.    XXXVI, 
p.  704. 

COSCINOCYATHUS  ELVIRA,  new  species. 

This  species  is  represented  by  one  small  cup,  a  fragment  of  the 
interior  wall  of  a  larger  cup,  and  a  thin  section  showing  a  portion  of 
the  wall  and  the  diagonally  transverse  section  near  the  base  of  the  cup. 
The  cup  has  a  height  of  3  mm.,  and  a  diameter  of  3  mm.  at  the  aper- 
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ture.  The  exterior  surface  appears  smooth  under  a  lens  of  modemte 
power,  but  with  a  strong  lens  it  is  found  to  be  perforated  by  minute 
pores;  the  interior  surface  is  marked  by  arching  ridges,  radiating 
from  the  base  toward  the  outer  edge,  connected  by  transverse  ridges, 
between  which  rounded  pits  occur.  A  diagonally  transverse  thin  sec- 
tion shows  the  system  of  ridges  described  and  the  openings  between 
them.  The  same  section  cuts  across  near  the  base  of  a  cup.  In  this 
the  calcite  is  so  crystallized  that  no  definite  structure,  with  the  excep- 
tion of  a  few  traces  of  septa  extending  from  the  inner  wall  to  the 
outer  wall,  can  be  distinguished. 

The  fragment  illustrating  the  interior  wall  indicates  a  cup  that 
expanded  much  more  rapidly  than  the  cup  described  above.  It  may 
be  that  a  second  specias  is  indicated  by  this,  but  with  the  material 
available  for  study  it  does  not  appear  best  to  attempt  to  distinguish 
them  by  applying  distinct  names. 

When  the  surface  of  the  outer  wall  is  slightly  worn  the  radiating 
lines  and  transverse  septa  are  very  clearly  shown. 

Observations. — The  generic  reference  to  Cosciiwcyathus  is  made  on 
account  of  the  presence  of  the  regular  cross  septa  in  addition  to  the 
radial  septa,  as  defined  by  Dr.  J.  G.  Bornemann.^  None  of  the  Sibe- 
rian forms  of  the  Archseocyathinm  described  by  Dr.  Eduard  von  Toll* 
appears  to  be  closely  related  to  this  species. 

The  specific  name  is  given  in  recognition  of  the  work  of  Miss  Elvira 
Wood  in  the  preliminary  stud}"  of  the  Cambrian  fauna  of  China. 

Foliation  and  locality, — Middle  Cambrian,  in  a  brownish  gray, 
partly  oolitic  limestone,  in  a  horizon  corresponding  to  the  lower  por- 
tion of  the  Ch'ang-hia  formation  of  Shan-tung;  4.5  miles  south  of 
W^u-t'ai-hi^n,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

BRACHIOPODA. 

Genus  OBOLUS  Eichwald. 

LUrOTTLEPIS  HaU,  inbgenni  of  OBOLUS. 
OBOLUS  (LINGULEPIS?),  species  undetermined. 

This  species  is  represented  by  a  few  fragments,  one  of  which  shows 
that  the  ventral  valve  is  elongate,  and  the  apex  acuminate.  The  shell 
was  built  up  of  several  layers  or  lamellae,  as  in  characteristic  forms  of 
Obohis  and  its  subgenera.  The  interior  surface  of  some  of  the  lamellse 
is  marked  by  fine,  radiating,  and  concentric  striae;  the  outer  surface, 
under  a  strong  magnifier,  shows  fine,  concentric,  somewhat  irregular 
striee. 


«Deut8ch.  geol.  Gesell.  Zeitsch.,  XXXVI,  1884,  p.  704. 

&M6m.  de  I'Acad.  Imp.  des  Sciences  de  St.-P^tereb.,  8th  sen,  VIII,  No.  10,  1899. 
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Formation  and  locality, — Middle  Cambrian,  lower  portion  of  oolitic 
limestone  series;  4  miles  east  of  Fang-lan-chOn,  Shan-si,  China. 
Collected  by  Eliot  Black  welder. 

Genus  DISCINOPSIS  Matthew. 

Acrotretat  Matthew,  1885,  Illustrations  of  the  Fauna  of  the  St  John  Group,  No. 

6,  p.  37. 
Dutcinopsis  (Matthew  MS.)  Hall  and  Clarke,  1892,  Pal.  New  York,  VIII,  Pt. 

1,  pp.  ia5,  167. 

The  original  diagnosis  of  the  genus  is  as  follows: 

^''DrngnoHin, — Shell  subcircular  in  outline.  Surface  depressed-con- 
ical, apices  excentric,  not  marginal.  Pedicle-valve  with  the  apex  trun- 
cated by  a  circular  fomminal  aperture(?).  The  interior  of  this  valve 
is  characterized  by  a  pair  of  deep,  diverging  furrows,  passing  forward 
from  the  beak  or  internal  foraminal  opening,  in  broad  curves  which 
converge  toward  the  anterior  margin  but  without  meeting.  These 
furrows  enclose  a  thickened  and  somewhat  elevated  central  area,  which, 
in  the  subunibonal  region  is  apparently  free,  projecting  for  a  short 
distance,  like  a  narrow,  triangular  shelf,  beneath  which  the  foramen 
probably  opened.  The  interior  opening  of  the  foramen  is,  however, 
not  apparent  on  an}'  of  the  specimens  examined,  for,  as  usually  pre- 
served, the  matrix  has  adhered  to  this  subapical  cavity,  and  in  a  single 
example  only,  is  the  shelf -like  character  of  the  median  area  distinctly 
demonstrated.  A  faint  longitudinal  ridge  passes  from  the  apex  of  the 
shelf  to  the  anterior  margin,  but  no  other  markings  are  discernible  on 
the  interior  except  faint  radiating  or  slightly  undulating,  probably 
vascular  lines. 

''The  interior  of  the  brachial  valve,  as  far  as  known,  shows  no  other 
characters  tlian  the  i*adiating  lines,  which  appear  to  belong  to  the 
ornamentation  of  the  outer  surface. 

*'  Shell-substance  tenuous,  apparently  corneous.  External  surface 
covered  with  more  or  less  prominent,  sometimes  lamellose  concentric 
growth-lines,  crossed  by  fine,  gently  curved,  radiating  striae  which  are 
usually  more  prominent  when  the  concentric  lines  are  exfoliated. 

* '  Ty  pe,  Disc  In  opnis  g  uU*hn  i  M  att  he  w .  **' 

DISCINOPSIS  SULCATUS,  new  species. 

CV(miW/a//8p.  Walcott,  1905,  Proc.  L\  S.  Nat.  Mus.,  XXIX,  pp.  4,  6. 

This  species  is  based  upon  the  cast  of  the  interior  of  a  small  ventral 
valve,  that  in  its  interior  markings  closely  approaches  the  interior  of 
the  ventral  valve  of  DiHchwpus  guUelml  Matthew.^ 

The  interior  cast  shows  that  the  ventral  valve  was  subcircular  in 
outline,  moderately  convex,  and  with  the  apex  probably  perforated 

« Illustrations  of  the  Fauna  of  the  St.  John  Group,  1885,  No.  6,  p.  37. 
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by  a  small,  circular  foramiRal  aperture.  In  front  of  the  cast  of  the 
base  of  the  foraminal  aperture  there  is  a  broad  depression  that  extends 
to  the  front  margin;  on  each  side  of  the  central  depression  an  elongate, 
slightly  depressed  area  extends  forward  and  outward  from  near  the 
base  of  the  cast  of  the  foraminal  aperture,  along  the  ridge  on  each  side 
of  the  median  depression;  back  of  the  base  of  the  foraminal  aperture 
there  is  a  narrow,  short,  arched  furrow  that  indicates  the  presence  of 
a  corresponding  ridge  on  the  interior  of  the  shell.  No  other  mark'ngs 
are  shown  on  the  cast,  except  the  faint  outline  of  what  may  have  been 
the  visceral  area,  on  the  median  line  in  front  of  the  base  of  the  forami- 
nal aperture  and  between  the  broad  vascular  sinuses. 

Ohservations, — This  species  is  referred  to  the  genus  Disciimpsh  as 
the  result  of  comparison  with  specimens  of  the  interior  of  a  ventral 
valve  of  D.  gulielmi.  One  interior  of  the  latter  species  has  scars  much 
like  those  in  D,  micatus. 

Formation  and  locality, — Upper  Cambrian,  upper  part  of  Ch'au-mi- 
tien  limestone;  Pagoda  Hill,  1  mile  west-southwest  of  T'ai-an-fu, 
Shan-tung,  China. 

Collected  by  Eliot  Blackwelder. 

Genus  YORKIA  Walcott. 
Yorkia  Walcott,  1897,  Proc.  U.  S.  Nat.  Mus.,  XIX,  p.  714. 
YORKIA?  ORIENTALIS,  new  species. 

This  species  is  represented  by  a  single  small  ventral  valve,  which 
has  the  external  characteristics  of  Yorkia  vmnneri,^  of  the  Lower  Cam- 
brian.^ The  outline  of  the  valve  is  transversely  and  broadly  oval  in 
outline,  exclusive  of  the  apex  rising  above  the  posterior  margin;  the 
apex  gives  a  subtriangular  outline  to  the  .valve  when  looking  down 
upon  it;  the  apex  is  moderately  elevated,  and  projects  over  the  poste- 
rior margin;  it  is  perforated  by  a  rather  large  aperture  just  above  a 
small  false  area. 

The  surface  of  the  valve  is  marked  by  low,  rather  broad,  concentric 
undulations,  a  few  fine,  concentric  striae,  and  a  very  finely  reticulate 
ornamentation,  formed  by  the  crossing  of  oblique,  elevated,  curved 
lines,  which  form  slightly  elongate,  diamond-shaped  pits  between  them. 
Shell  substance  apparently  calcareous.  Width  of  ventral  valve,  2.5 
mm.;  length,  2  mm.  at  aperture,  2.25  mm.  at  apex;  elevation,  0.5  to 
0.75  mm. 

Observations, — As  far  as  may  be  determined  by  the  exterior  of  the 
valve  this  species  is  properly  referred  to  Ym'kia.  The  generic  refer- 
ence, however,  will  remain  in  doubt  until  information  is  available  as 
to  the  characters  of  the  interior  of  the  valve. 


«Proc.  U.  S.  Nat.  Mus.,  XIX,  1897,  p.  715,  pi.  lx,  fig.  1. 
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Fomiation  and  locality. — Middle  Cambrian,  central  portion  of 
Ki-chou  formation,  in  a  dark  gray  limestone;  4  miles  south-southwest 
of  Tung-yu-ch5n,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

Genus  ORTHIS  Dalman. 

PLEGT0BTHI8  Hall  and  Clarke,  subgenus  of  0BTHI8. 
ORTHIS  (PLECTORTHIS)  AGRESTE,  new  species. 

Shell  transverse,  subsemicircular;  a  ventral  valve  9  mm.  in  length 
has  a  width  of  12  mm.,  and  a  hinge  line  10.5  mm.  in  length;  ventral 
valve  moderately  and  regularly  convex,  with  the  apex  curved  down 
to  an  area  that  is  slightly  inclined  backward  from  the  hinge  line;  the 
details  of  the  cardinal  area  are  unknown. 

Surface  marked  by  rounded,  radiating  ribs  and  interspaces,  6  ribs 
in  a  space  of  3  mm.  near  the  front  margin;  a  few  of  the  ribs  bifur- 
cate, but  most  of  them  extend  from  the  umbo  to  the  front  margin;  the 
.ribs  are  crossed  by  fine,  concentric  striae  and  strong  lines  of  growth. 

Observations, — ^This  shell  is  characterized  by  its  regular  convexity 
and  the  uniformity  of  the  rounded,  radiating  ribs. 

Formation  and  locality.-  -Middle  Cambrian,  near  base  of  the  Ch'ang- 
hia  foimation  in  dirty  gray,  fossiliferous  limestone;  1  mile  east-south- 
east of  Ch'ang-hia,  Shan-tung,  China. 

Collected  by  Eliot  Blackwelder. 

ORTHIS  (PLECTORTHIS)  KICHOUE^SIS,  new  species. 

This  species  is  represented  b}^  a  specimen  of  the  dorsal  valve.  The 
outline  of  the  shell  is  transversely  rounded  subquadrilateral;  length, 
9  mm.;  width,  13  mm.;  the  highest  point  above  the  plahe  of  the  mar- 
gin is  about  3  mm.  above  the  hinge  line;  a  shallow  median  sinus  begins 
at  the  umbo,  and  gradually  widens  toward  the  front  margin;  back  of 
the  umbo  the  shell  extends  beyond  the  hinge  line,  and  then  recedes  to 
the  beak,  which  apparently  is  at  or  a  little  over  the  upper  edge  of  a 
very  narrow  area. 

Surface  marked  by  numerous  radiating,  rounded  ribs,  with  narrow 
interspaces,  7  ribs  in  a  distance  of  5  mm. ;  a  few  bifurcations  of  the 
ribs  occur  at  irregular  intervals  between  the  apex  and  the  margins. 
There  are  no  traces  of  concentric  striae;  if  on  the  shell  originally,  they 
have  been  removed  by  the  wearing  off  of  the  outer  surface. 

Observations, — ^This  species  is  distinguished  from  all  other  species 
by  the  strong,  incurved  umbo,  and  rounded  ribs  with  narrow  inter- 
spaces. 

Formation  and  locality. — Middle  Cambrian,  in  lower  part  of  Ki-ch6u 
formation,  in  brown-gray,  oolitic  limestone:  4.5  miles  south  of  Wu-t'ai- 
hi^n,  Shan-si,  ("hina. 

Collected  by  Eliot  Blackwelder. 
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ORTHIS   (PLECTORTHI8),  species  undetermined. 

This  species  is  represented  by  a  single  specimen  of  the  ventral  valve. 
Ventral  valve  convex,  with  the  apex  curving  gently  downward  from 
the  highest  point  to' the  cardinal  area;  transverse;  length,  2.5  nmi.; 
width,  3  mm.;  hinge  line  a  little  shorter  than  the  greatest  width; 
cardinal  area  sloping  slightly  backward  from  the  hinge  line. 

Surface  marked  by  about  16  strong,  nearly  regular,  rounded,  radi- 
ating ribs,  that  are  crossed  by  fine,  concentric  strise,  lines  of  growth, 
and  one  strong  ridge  indicating  interruption  of  growth. 

Ohservdtions. — ^This  little  shell  was  at  first  placed  with  Orthis  {Plec- 
torthis)  agreste  (p.  570),  but  further  study  showed  that  its  greater  con- 
vexity, elevated  apex,  and  stronger  ribs  distinguished  it  from  that 
species. 

Formation  and  locality. — Middle  Cambrian,  upper  portion  of  Ch'ang- 
hia  formation,  near  top  of  dark,  oolitic  limestone  series;  2  miles  north- 
northeast  of  Ch'ang-hia,  Shan-tung,  China. 

A  larger  shell  of  this  type  occurs  in  Shen-si,  in  the  central  portion 
of  the  Ki-ch6u  formation.  It  has  a  length  of  6.5  mm.,  and  a  width  of 
7.5  mm.  The  surface  is  marked  by  numerous  radiating  ribs,  similar 
to  those  of  the  shell  from  Ch'ang-hia,  also  concentric  striae  and  several 
ridges  resulting  from  interruption  of  growth. 

The  locality  is  4  miles  south-southwest  of  Tung-yu-chOn,  Shen-si, 
China. 

A  third  shell,  that  appears  to  be  a  dorsal  valve,  was  found  in  lime- 
stone pebbles  in  river  gravel.  The  surface  is  partially  exfoliated,  but 
it  shows  rounded,  radiating  ribs  and  concentric  ridges,  similar  to  those 
on  the  two  specimens  described  above. 

The  associated  fragments  of  trilobites  suggest  the  Middle  Cambrian 
fauna. 

The  locality  is  in  the  railroad  grade,  one-third  mile  west  of  west 
city  gate,  T'ai-an-f  u,  Shan-tung,  China. 

Collected  by  Eliot  Blackwelder. 

GASTROPODA. 

Genus  SCENELLA   Billings. 
SCENELLA?  DILATATUS,  new  species. 

This  species  is  based  upon  two  specimens  which  preserve  the  expanded 
outer  margin,  but  not  the  elevated,  central,  conical  portion  of  the  shell. 
The  exterior  outline  is  oval,  the  length  of  the  type  specimen  being  9 
mm. ;  width,  7  mm.  The  surface  on  the  inner  side  of  the  campanulate 
margin  is  marked  by  numerous  radiating,  elevated  stride.  As  viewed 
from  the  lower  side  the  margin  slopes  gently  inward  to. a  shallow 
depression,  or  furrow,  within  which  there  is  a  rounded,  slightly  ele 
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rated  ridge,  that  extends  around  the  border  of  the  elevated  portion  of 
the  shell,  except  on  what  is  supposed  to  be  the  posterior  side;  on  this 
side  the  curvature  from  the  margin  across  the  border  to  the  elevated 
portion  of  the  shell  is  uninterrupted. 

A  second  specimen  occurs  in  the  collection  which  shows  the  exterior 
surface.  This  is  smooth,  and  corresponds  in  surface  configuration 
approximately  to  the  reverse  of  the  specimen  above  described.  Unfor- 
tunately it  is  in  a  very  fragmentary  state,  neither  the  outline  of  the 
margin  nor  the  central,  elevated  portion  being  preserved. 

Observations, — This  species  is  distinguished  by  the  broad,  campanu- 
late-like  border;  it  differs  from  Scenella  clotho  Walcott^'  in  its  smooth, 
exterior  surface,  and  the  strong,  radiating  striae  on  the  inner  surface, 
both  the  outside  and  inside  of  the  shell  of  S.  clotho  being  marked  by 
concentric  striae  and  lines  of  growth. 

Formation  and  locfdity, — Middle  Cambrian,  lower  portion  of  Ki- 
ch6u  formation,  in  a  brown,  oolitic  limestone;  4  miles  south-south- 
west of  Tung-3'u-chOn,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

Genus  PLATYCERAS  Conrad. 
PLATYCERAS  WILLISI,  new  species. 

Shell  minute,  consisting  of  two  whorls  somewhat  irregularly  incurved; 
the  apex  and  one  side  of  the  aperture  lie  in  the  same  plane;  the  outer 
whorl  increases  in  size  gradually  through  its  first  half,  and  then 
expands  more  rapidly  toward  the  aperture;  a  cross  section  of  the 
outer  whorl  shows  the  dorsal  (outer)  side  to  be  gently  convex,  and  the 
inner  side  somewhat  more  strongly  convex,  a  rounded  dorsal  angle 
being  formed  where  the  two  sides  unite  on  the  outer  edge. 

The  surface  is  marked  by  concentric  lines  of  growth  parallel  to  the 
aperture. 

The  greatest  diameter  of  the  largest  shell  is  1.6  mm. 

ObservationH, — This  species  diffei"s  from  Platyceras  Mr<mi^^  Walcott* 
in  having  a  more  slender,  rounded,  outer  whorl,  without  trace  of  the 
dorsal  ridge  characteristic  of  that  species.  It  differs  from  P,  clytia 
Walcott^  in  being  coiled  on  the  plane  of  the  dorsal  side  instead  of  on 
the  plane  of  the  median  line. 

Formation  and  locality. — Middle  Cambrian;  in  greenish  gray  lime- 
stone, interbeded  in  argillaceous  shales;  4  miles  east  of  Fang-lan-chOn, 
Shan-si,  China. 

Collected  bv  Eliot  Blat^k welder. 


flProc.  U.  S.  Nat  Mas.,  XXIX,  1905,  p.  12.  ^Idem,  p.  14. 
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Genus  STENOTHECA  Salter. 
STENOTHECA  ??  SIMPLEX,  new  species. 

Shell  small,  depressed  conical,  with  the  apex  situated  about  one- 
sixth  the  distance  from  the  front  to  the  posterior  margin;  the  point  of 
the  apex  is  broken  away;  aperture  subcircular,  and  little  broader  than 
long. 

Surface  concentrically  striated,  with  a  trace  of  a  shallow  furrow 
extending  from  the  apex  toward  the  central  portion  of  the  anterior 
margin. 

The  greatest  diameter  of  the  type  and  only  specimen  is  2  mm. 

Ohservations, — This  species  differs  widely  from  other  known  species 
from  China.  It  may  be  compared  with  some  varieties  of  the  young 
of  Stenotheca  nt^osa^  but  it  differs  in  the  aperture  being  broader,  and 
not  having  a  rugose  surface.  The  continuous  concentric  stride  and 
absence  of  any  indication  of  an  area  show  that  it  is  a  gasteropod,  but 
its  generic  reference  is  doubtful. 

Fonnation  and  locality. — Middle  Cambrian,  lower  portion  of  Ki-chou 
formation,  in  a  brown,  oolitic  limestone;  4  miles  south-southwest  of 
Tung-yu-chOn,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

TRILOBITA. 

Genus  DORYPYGE  Dames. 

DORYPYGE   RICHTHOFENI    LiEVIS,  new  variety. 

This  variety  is  characterized  by  a  nearly  smooth  surface.  An  asso- 
ciated pygidium  and  heads  of  D,  richthofetn  Dames"  have  tubercles 
over  most  of  the  surface. 

Formation  and  locality, — Middle  Cambrian;  4  miles  east  of  Fang- 
lan-chOn,  Shan-si;  and  4  miles  south-southwest  of  Tung-yii-chOn, 
Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

Genus  BLACKWELDERIA,  new  genus. 

Genotype, — Blackwelder! a  s!,ne)it<lf<  Bergeron.'* 

BLACKWELDERIA  CILIX  Walcott. 
OJenoides  f  cilix  Walcott,  190o,  Proe.  U.  S.  Nat.  Mus.,  XXIX,  p.  27. 

This  species  is  represented  by  numerous  specimens  of  the  central 
portions  of  the  head,  separated  free  cheeks,  and  associated  specimens 

«  China,  Richthofen,  IV,  1883,  p.  24. 

ft  Calymmene  f  sinensis  Bergeron,  1899,  Bull,  de  la  Soc.  G6o\.  de  France,  3d  ser., 
XXVII,  p.  500. 
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of  the  pygidium.  These  indicate  that  the  general  form  of  the  head 
was  transversely  semicircular,  and  rather  strongly  convex,  and  that 
the  margin  of  the  head  was  of  medium  width  in  front,  gradually 
widening  to  the  free  cheek,  where  it  narrows  toward  the  base  of  the 
postero-lateral  spine.  A  postero-lateral  spine  projects  backward  and 
slightly  upward  from  a  point  on  the  margin  a  little  in  advance  of  the 
postero-lateral  angle.  Glabella  truncato-conical  in  outline,  and  marked 
by  three  pairs  of  furrows,  the  posterior  of  which  extends  obliquely 
backward  nearly  to  the  occipital  furrow;  the  anterior  furrows  are 
indicated  by  short,  slight  depressions  on  the  edges  of  the  glabella  next 
to  the  dorsal  furrow;  they  are  situated  so  as  to  divide  the  space  be- 
tween the  posterior  furrows  and  the  front  margin  of  the  glabella  into 
subequal  spaces;  a  very  narrow,  slightly  indicated,  median,  longitudi- 
nal ridge  extends  from  the  oc<'ipital  furrow  nearly  to  the  front  of  the 
glabella;  occipital  furrow  strongly  marked,  rounded,  and  about  as 
wide  as  the  occipital  segment;  occipital  segment  of  medium  width, 
convex,  and  arching  forward  slightly  at  the  center;  a  shallow  furrow 
crosses  it  on  each  side  so  as  to  outline  a  rounded  node  at  each  end; 
dorsal  furrow  rounded,  leather  strong  at  the  ends,  and  merging  into  ' 
the  broad  concave  slope  of  the  frontal  limb. 

Fixed  cheeks  about  one-half  the  width  of  the  glabella;  they  rise 
abruptly  from  the  dorsal  furrow  to  the  base  of  the  palpebral  lobe«, 
and  slope  rapidly  from  the  palpebral  lobes  backward  to  the  posterior 
furrow,  and  more  rapidly  to  the  front,  where  they  merge  into  the 
concave  frontal  limb;  palpebral  lobes  small,  elevated,  separated  from 
the  fixed  cheeks  by  a  shallow  furrow,  and  situated  opposite  the  cen- 
tral part  of  the  head;  ocular  ridges  indicated  by  depressed  lines  that 
extend  from  the  anterior  end  of  the  palpebral  lobes,  across  the  fixed 
cheeks,  to  the  dorsal  furrow;  postero-lateral  limb  about  one-third  the 
width  of  the  head  within  the  facial  sutures;  it  is  marked  by  a  broad, 
shallow  furrow  within  the  narrow  posterior  margin;  frontal  limb 
broad,  concave,  and  rising  with  a  gentle  curvature  from  the  front  of 
the  glabella  to  the  margin  of  the  thickened  frontal  rim. 

Free  cheek  roughly  subtriangular;  it  is  divided  into  an  interior, 
convex  body,  which  rises  from  the  furrow  at  its  base  to  the  small  eye 
lobe  at  its  center;  the  border  of  the  head  is  crossed  obliquely  by  a 
sharp  ridge  that  extends  from  its  inner,  anterior  side,  backward 
to  its  outer  side,  where  it  forms  the  outer  edge  of  a  sharp  spine;  the 
border  extends  backward  to  the  postero-lateral  angle  of  the  cheek,  and 
inward  to  the  facial  suture;  a  strong  spine  originates  a  little  in  advance 
of  the  postero-lateral  angle  and  extends  obliquely  backward. 

The  associated  pygidium  is  subsemicircular;  axial  lobe  strong,  and 
tapering  gently  from  the  front  toward  its  rounded  termination;  it  is 
divided  by  five  well  defined,  deep  transverse  furrows,  that  cross  it 
from  side  to  side,  and  a  sixth  posterior  furrow  that  crosses  only  its 
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upper  portion;  the  furrows  divide  the  axis  into  five  segments,  or 
rings,  and  the  subtriangular  terminal  portion,  that  slopes  rapidly  from 
its  center  to  the  thickened  border;  Iatei*al  lobes  broad,  convex,  and 
marked  by  a  narrow^  anterior,  elevated  segment,  which  joins  the 
thorax,  and  three  strong,  narrow,  elevated  ridges,  and  a  small  node 
terminating  a  fourth  ridge;  the  ridges  are  separated  by  broad,  strong 
furrows  that  are  continuations  of  the  furrows  crossing  the  axis;  the 
thickened  border  is  separated  from  the  body  of  the  pygidium  by  a 
shallow  groove;  from  the  border  there  are  backward  extending  spines 
on  each  side  of  the  central  axis,  the  second  of  which,  on  each  side  of 
the  axis,  is  longer  and  stronger  than  the  others. 

Surface  of  the  crust  of  the  head,  free  cheeks,  and  pygidium,  and 
associated  fragments  of  the  segments  of  the  thorax  minutely  punctate. 
The  largest  head  in  the  collection  has  a  length  of  20  mm.,  with  the 
same  width  at  the  palpebral  lobes;  the  largest  pygidium  has  a  width 
of  35  mm.  and  a  length  of  18  mm.,  exclusive  of  the  spines. 

Obsei'vationH, — The  character  of  the  frontal  limb  and  rim  of  this 
species  is  quite  like  that  of  the  type  of  the  genus,  Blaehwelderm  nmen- 
sin  Bergeron.^  There  is  a  difference  in  the  surface,  as  there  are  no 
tubercles  known  on  the  surface  of  B.  cllU,^  On  account  of  the  gen- 
eral resemblance  between  the  heads  and  pygidia  of  the  genera  Dames- 
dla  and  Blachvelderia  we  may  compare  species  of  the  two  genera. 
We  find  in^.  shieyisls  Bergeron  a  form  of  head  and  surface  somewhat 
intermediate  between  Dame^ella  hlackvelderi^  and  B,  cilix.  The  sur- 
face of  B,  sinensis  is  minutely  punctate  like  that  of  B.  cilix^  and  in 
addition  it  has  sciittered  pustules  of  the  character  of  those  so  thickly 
dispersed  over  the  surface  of  1),  hlackweldetd.  The  frontal  limb  of 
jB.  sinensis  is  somewhat  intermediate  in  form  between  that  of  B.  cilix 
and  D,  hlachjoelderi.  If  the  border  of  B.  sinensis  were  a  little  more 
thickened  we  should  have  the  appearance  of  the  frontal  rim  or  border 
of  D,  hlacJcv^eldevL  One  of  the  specimens  of  B,  sineiisis  has  a  frontal 
limb  and  border  somewhat  like  that  of  B,  cilix. 

The  form  of  the  glabella  of  B,  cilix  is  similar  to  that  of  B,  sinensis 
Bergeron,  but  the  frontal  limb  is  much  broader  than  in  that  species, 
the  fixed  cheeks  narrower  and  less  elevated,  and  the  surface  is  appar- 
ently without  granulations. 

Formation  and  locality, — Middle  Cambrian,  in  a  concretionary, 
ocherous  limestone  that  may  correspond  to  the  Ku-shan  shale  horizon 
of  the  Shan-tung  sections;  4  miles  east  of  Fang-lan-chOn,  Shan-si, 
China. 

Collected  by  Eliot  Blackwelder. 

^Calymmenef  sinensis  Bkbgeron,  1899,  Bull,  de  la  Soc.  G^ol.  de  France,  3rd  ser., 
XXVII,  p.  500. 

f>Olenoidesf  cilix  Walcott,  1905,  Proc.  U.  S.  Nat.  Mus.,  XXIX,  p.  27. 
<jProc.  U.  8.  Nat.  Mus.,  XXIX,  1905,  p.  35. 
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Genus   AGRAULOS   Corda. 
AGRAJILOS    ARMATUS,  new  species. 

This  species  is  represented  by  a  finely  preserved  specimen  of  the 
central  portions  of  the  head,  exclusive  of  the  free  cheeks.  The  glabella 
is  strongly  convex,  with  the  sides  slightly  converging  toward  the 
rounded  front;  it  is  marked  by  three  pairs  of  short,  obscure  glabellar 
furrows  close  to  the  dorsal  furrow;  the  occipital  furrow  is  indicated 
by  a  short,  scarcely  discernible  depression  toward  the  side  of  the  union 
of  the  glabella  and  occipital  ring;  occipital  ring  a  little  narrower  than 
the  glabella  and  extended  backward  into  an  extraordinarily  strong 
spine,  that  is  nearly  as  broad  as  the  glabella  to  a  point  corresponding 
in  length  with  the  glabella;  the  posterior  termination  of  the  spine  is 
not  preserved ;  on  the  side  view  the  surface  of  the  glabella  extends 
backward  continuously  with  that  of  the  occipital  ring  and  spine,  on  the 
same  plane;  the  strong  backward  extension  of  the  glabella  recalls  some 
of  the  large  occipital  spines  in  some  species  of  Microdisc^s;  dorsal 
furrow  deep,  and  strongly  developed  on  the  sides  and  in  front  of  the 
glabella. 

Fixed  cheeks  about  as  wide  as  the  glabella,  strongly  convex,  and 
merging  into  a  convex  frontal  limb  that  is  wider  and  more  convex  than 
the  fixed  cheeks;  palpebral  lobes  small;  a  narrow,  clearly  defined 
ocular  ridge  extends  obliquely  backward  across  the  fixed  cheek  from 
the  antero-lateral  angle  of  the  glabella. 

Surface  minutely  granular  under  a  very  strong  lens.  The  type 
specimen  has  a  length  of  5  mm. ,  exclusive  of  the  combined  occipital 
ring  and  spine. 

Ohservaticyns. — This  species  is  most  nearly  related  to  A,  {?)  laelw 
(p.  581)  and  A,  acalle  Walcott."  It  differs  from  them  in  the  form  of 
the  convex  fixed  cheeks  and  frontal  limb,  the  presence  of  ocular  ridges, 
the  extraordinarily  strong  occipital  spine,  and  in  having  a  proportion- 
ately shorter  glabella. 

Formation  andlocality, — Middle  Cambrian,  in  brownish  gray,  oolitic 
limestone,  10  foot  above  red  shales  of  supposed  Man-t'o  formation  age; 
4.5  miles  south  of  Wu-fai-hidn,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

AGRAULOS  NITIDA,  new  species. 

This  species  is  represented  by  the  central  portions  of  the  head, 
exclusive  of  the  free  cheeks;  the  front  within  the  facial  sutures  is 
strongly  rounded,  indicating  a  semicircular  outline  for  the  head,  which 
was  moderately  convex.  Glabella  truncato-oonical,  moderately  con- 
vex, and  not  very  clearly  defined  from  the  fixed  cheeks  and  frontal 
limb;  there  are  no  traces  of  glabellar  furrows;  occipital  furrow  repre- 

«Proc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  43. 
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sented  by  a  slight  deprension  at  the  base  of  the  glabella;  occipital  ring 
very  narrow  at  the  sides,  thickening  rapidly  toward  the  center  so  as  to 
give  it  a  subtriangular  outline,  the  apex  of  which  terminates  in  a  small 
spine  of  unknown  length;  dorsal  furrow  indicated  by  the  difference  in 
slope  of  the  glabella  and  fixed  cheeks  and  frontal  limb. 

Fixed  cheeks  less  than  one-half  the  width  of  the  glabella,  nearly  flat 
opposite  the  palpebral  lobes,  and  sloping  gently  downward  to  the  pos- 
terior furrow,  and  to  the  front  to  merge  into  the  frontal  limb,  which  is 
slightly  convex;  palpebral  lobes  about  one-fourth  the  length  of  the 
head. 

Surface  slightly  roughened  by  what  appears  to  be  a  minutely  gran- 
ulated surface  as  shown  by  a  strong  lens. 

The  largest  bead  in  the  collection  has  a  length  of  5  mm. 

Ohservathns,  — This  species  is  most  nearly  related  to  Agraidos  dolon 
Walcott.^  The  head  of  the  latter  differs  in  being  longer  in  proportion 
to  the  width,  and  in  having  broader  fixed  cheeks. 

Format  1071  and  l4>cality, — Middle  Cambrian,  in  brownlsh-gi^ay ,  oolitic 
limestone,  10  feet  above  red  shales  of  supposed  Man-t'o  foinnation  age; 
4.5  miles  south  of  Wu-t'ai-hi^n,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

AGRAULOS  OBSCURA,  new  species. 

This  species  is  represented  by  the  central  portions  of  the  head, 
exclusive  of  the  free  cheeks.  The  glabella  and  fixed  cheeks  moder- 
ately convex;  glabella  truncato-conical,  with  the  front  margin  gently 
curved,  and  antero-lateral  angles  slightly  rounded;  the  postero-lateral 
angles  are  more  broadl}^  rounded  and  pass  into  the  line  of  the  posterior 
margin  of  the  occipital  ring  without  interruption  by  the  occipital  fur- 
row; surface  of  glabella  smooth,  with  the  exception  of  some  very 
slight  indications  of  a  posterior  pair  of  furrows;  occipital  furrow  shal- 
low, and  dying  out  before  reaching  the  dorsal  furrow;  occipital  ring 
narrow  at  the  ends,  broadening  and  rising  toward  the  center  to  form 
the  base  of  what  may  be  a  short  spine,  or  a  slight  upward  projection 
of  the  central  portion  of  the  posterior  margin  of  the  ring;  dorsal  fur-  - 
row  of  medium  width  and  well  defined  at  the  sides  and  front  of  the, 
glabella. 

Fixed  cheeks  narrow,  convex,  rising  into  narrow  ridges  that  ante- 
riorly form  a  node  or  swelling  where  they  merge  into  the  frontal  limb, 
posteriorly  they  slope  down  to  merge  with  the  postero-lateral  limb; 
palpebral  lobes  small,  somewhat  elevated,  and  separated  from  the 
fixed  cheeks  by  a  shallow  furrow;  there  does  not  appear  to  be  any 
ocular  ridge;  postero-lateral  limb  about  as  long  as  the  width  of  the 
glabella  in  front;  it  is  marked  by  a  shallow  furrow  within  the  slightly 
rounded  posterior   margin;   frontal   limb  and  rim   in  front  of  the 

aProc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  45. 

Proc.  I^.  M.  vol.  XXX— 06 37  ^  , 

Digitized  by  VjOOQIC 


578  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.  xxx. 

glabella  moderately  convex;  on  each  side  a  broad,  shallow  furrow 
indicates  that  the  dividing  line  between  the  frontal  limb  and  rim  was 
about  half  way  between  the  front  of  the  glabella  and  the  frontal  mar- 
gin of  the  head. 

Surface  apparently  smooth.  The  type  specimen  of  the  head  is  7.5 
mm.  in  length. 

Observations, — ^This  species  indicates  a  type  that  is  best  represented 
by  Agraulos  {?)  7nelle{p.  581).  It  differs  from  the  latter  in  not  having 
a  swollen  frontal  limb,  in  the  absence  of  ocular  ridges,  and  in  having 
a  smaller,  flat  occipital  ring.  From  Agrmdos  divi  Walcott"  this  spe- 
cies differs  in  the  presence  of  the  side  furrows  delimiting  the  frontal 
limb  and  rim,  narrower  and  more  convex  fixed  cheeks,  and  less 
strongly  marked  occipital  ring. 

Formation  and  locality, — Middle  Cambrian,  lower  portion  of  oolitic 
limestone  series;  4  miles  east  of  Fang-lan-chOn,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

AGRAULOS  REGULARIS,  new  species. 

This  species  is  represented  by  a  few  specimens  of  the  central  portions 
of  the  head,  exclusive  of  the  free  cheeks.  These  indicate  that  the  head 
was  rather  strongly  convex,  and  semicircular  in  outline.  Glabella  con- 
vex, truncato-conical,  rounded  in  front,  and  with  traces  of  two  pairs 
of  short  glabellar  furrows  that  divide  it  into  three  subequal  portions; 
occipital  furrow  narrow  but  clearly  defined;  occipital  ring  narrow  at 
the  sides,  increasing  slightly  in  width  toward  the  center  where  it  rises 
to  form  the  base  of  a  small  node;  dorsal  furrow  deep  and  rather  broad. 

Fixed  cheeks  convex,  rising  abruptly  from  the  dorsal  furrow,  the 
posterior  furrow  of  the  head,  and  from  the  anterior  margin;  in  front 
they  merge  into  the  rounded,  convex  frontal  limb  with  a  trace  of  an 
intervening  furrow  and  narrow  ocular  ridge;  palpebral  lobes  small, 
and  situated  opposite  the  central  portion  of  the  glabella. 

Surface,  under  a  strong  lens,  shows  traces  of  being  very  finely  punc- 
tate.    The  average  length  of  three  specimens  of  the  head  is  2  mm. 

OhsenHifions, — The  head  representing  this  species  has  the  rounded, 
full  fixed  cheeks,  and  frontal  limb  of  Agraulos  acalle  Walcott,*  but  it 
differs  in  having  a  proportionally  shorter  and  broader  glabella,  and  in 
being  broader  between  the  facial  sutures. 

Formation  and  locality, — Middle  Cambrian,  Ku-shan  shale  "horizon 
of  the  Shan-tung  section,  in  a  fossiliferous,  brownish-gray  limestone; 
4  miles  east  of  Fang-lan-chOn,  Shan-si,  China. 

Collected  bv  Eliot  Blackwelder. 


oProc.  U.  S.  Nat.  Mufl.,  XXIX,  1905,  p.  46.  *Idem,  p.  43. 
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AGRAULOS  UTA,  new  species. 

This  species  is  based  upon  a  single  head,  preserving  the  glabella  and 
fixed  cheeks,  and  frontal  rim.  It  is  of  the  same  type  as  Agraulo8  (f) 
capax  (p.  580),  but  differs  in  having  a  narrower  fixed  cheek,  less  con- 
vex and  swollen  frontal  limb,  and  flatter  frontal  rim.  The  glabella  is 
without  traces  of  furrows,  and  the  occipital  ring  is  separated  from  it 
by  a  very  shallow,  scarcely  noticeable  transverse  furrow;  the  frontal 
limb  is  rather  broad  and  slightly  swollen  in  front  of  the  glabella;  the 
general  plane  of  the  frontal  limb  and  fixed  cheeks  is  the  same  from  a 
line  drawn  through  the  posterior  end  of  the  palpebral  lobes. 

Surface  slightly  roughened  by  a  fine  network  of  narrow,  slightly 
elevated,  inosculating  lines.  The  type  specimen  has  a  length  of  5.5 
mm. 

Formation  and  locality. — Middle  Cambrian,  Ki-chou  limestone,  in 
brown  gray,  partly  oolitic  bed,  10  feet  above  red  shales  supposed  to 
correspond  to  the  Man-t'o  shales  of  theShan-tung  sections;  4.5  miles 
south  of  Wu-t'ai-hi^n,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

AGRAULOS  VICINA,  new  species. 

This  species  is  represented  by  three  specimens  of  the  moderately 
convex  central  portions  of  the  head,  exclusive  of  the  free  cheeks. 
Glabella  conical,  convex,  and  without  traces  of  glabellar  furrows; 
occipital  furrow  transverse  and  clearly  defined;  occipital  ring  rather 
strong,  transverse,  and  slightly  convex;  dorsal  furrow  rounded,  of 
medium  width,  and  clearly  defined  at  the  sides  and  front  of  the  glabella. 

Fixed  cheeks  about  as  wide  as  the  glabella,  moderately  convex,  and 
sloping  forward  and  slightly  downward  into  the  frontal  limb;  pal- 
pebral lobes  small,  situated  opposite  the  central  portion  of  the  glabella; 
ocular  ridges  narrow,  slightly  elevated,  and  extending  from  the  ante- 
rior end  of  the  palpebral  lobe  to  a  point  corresponding  to  the  antero- 
lateral angle  of  the  glabella;  postero-latenil  limb  short,  and  marked 
by  a  shallow  furrow  within  its  posterior  margin;  frontal  limb  short, 
convex  in  front  of  the  glabella,  arching  slightly  backward  on  each  side 
to  merge  into  the  fixed  cheeks;  frontal  rim  broad,  slightly  convex, 
and  separated  by  a  shallow,  slightly  defined  furrow  at  the  angle  formed 
by  the  union  of  the  sloping  frontal  limb  vwth  the  nearly  flat  frontal 
rim. 

Surface  roughened  as  seen  by  a  high  magnifying  power.  The 
largest  specimen  in  the  collection  has  a  length  of  3  mm. 

Observations. — This  species  is  characterized  b}^  its  narrow,  conical 
glabella,  convex  frontal  limb  that  merges  into  the  convexity  of  the 
fixed  cheeks,  and  the  presence  of  a  distinct  frontal  rim.  In  the  latter 
respect  it  approaches  Agraulm  {?)  capax  (p.  580),  and  Agraulos  uta 
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(p.  579).  It  differs  widely  from  A,  (?)  eapax  and  less  so  from  A,  uta 
in  its  narrow,  conical  glabella,  and  the  form  of  its  frontal  limb. 

Formation  and  locality, — Middle  Cambrian,  in  a  brown,  oolitic  lime- 
stone, near  the  base  of  the  Ki-ch6u  limestone,  corresponding  to  the 
lower  portion  of  the  Ch'ang-hia  limestone;  4  miles  south-southwest  of 
Tung-yii-chOn,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

AGRAULOS  (?)  CAPAX,  new  species. 

As  indicated  b\'  the  central  portions  of  the  head,  exclusive  of  the 
free  cheeks,  the  head  of  this  species  is  semicircular  in  outline,  and 
moderately  convex.  The  glabella  narrows  slightly  from  the  base  to 
its  rounded  front,  which  springs  from  the  point  where  the  ocular 
ridges  pass  into  the  dorsal  furrow;  the  surface  of  the  glabella  is 
marked  by  three  pairs  of  short,  slightly  impressed  glabellar  furrows 
that  divide  the  glabella  into  a  posterior,  subtriangular  lobe,  two  nar- 
row lobes,  and  a  larger,  front  terminal  lobe;  occipital  furrow  rounded, 
not  very  deep,  and  slightly  wider  at  the  sides  than  in  the  center; 
occipital  ring  narrow  at  the  sides,  widening  toward  the  center  where 
there  is  a  low,  small  node  near  the  posterior  margin;  dorsal  furrow 
narrow,  deep  in  front,  and  shallow  at  the  sides  of  the  glabella. 

Fixed  cheeks  broad,  rising  gently  from  the  dorsal  furrow  to  the  pal- 
pebral lobes;  they  slope  gradually  to  the  posterior  furrow,  and,  in 
front  of  the  ocular  ridges,  rather  rapidl}'  to  the  broad  furrow  defining 
the  frontal  limb;  palpebral  lobe  small,  narrow,  and  passing  in  front 
into  a  narrow  ocular  ridge,  which  crosses  the  fixed  cheek  to  the  antero- 
lateral angle  of  the  glabella;  frontal  limb  separated  from  the  glabella 
by  a  narrow,  deep  furrow,  which  widens  out  on  each  side;  the  limb  is 
strongly  convex  immediately  in  front  of  the  glabella,  where  it  rises 
on  some  examples  into  a  transverse  boss;  in  other  specimens  it  is  not 
much  higher  than  the  general  elevation  of  the  glabella. 

Surface  finely  punctate  under  a  strong  lens.  The  head  of  the  largest 
specimen  in  the  collection  has  a  length  of  7  mm. ,  with  a  width  of  12  mm. 
at  the  palpebral  lobes. 

Ohservatlcms. — This  species,  at  first  sight,  might  be  taken  for  a 
broad  form  of  Agraulos  {?)  inelie  (p.  581),  but  on  closer  examination  it  is 
seen  that  the  glabella  is  nearly  rectangular  instead  of  truncato- 
coni<»al,  the  fixed  eheekifare  more  than  twice  the  width,  and  glabella 
narrower,  in  specimens  of  the  same  size.  The  ocular  ridges  of  A,  (?) 
capax  are  also  unlike  those  of  A.  {?)  melie. 

Formation  and  locality, — Middle  Cambrian,  in  a  brown,  oolitic 
limestone,  near  the  base  of  the  Ki-chou  limestone,  corresponding 
to  the  lower  portion  of  the  Ch'ang-hia  limestone;  4  miles  south- 
southwest  of  Tung-yii-chOn,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 


Digitized  by  VjOOQIC 


Ko.  1458.  CAMBRIAN  FA  UNAS  OF  CHINA— WALCOTT.  581 

AGRAULOS  (?)  MELIE,  new  species. 

Central  portions  of  head,  exclusive  of  the  free  cheeks,  convex. 
Glabella  truncato-conical,  convex,  about  one-half  the  length  of  the 
head,  and  marked  b\'  three  pairs  of  short,  faintly  impressed  glabellar 
furrows,  and  a  narrow,  median,  longitudinal  ridge;  occipital  furrow 
transverse,  rounded,  shallow,  and  fading  out  toward  the  center  of 
the  glabella;  occipital  segment  narrow  at  the  sides,  widening  rapidly 
to  the  central  portion,  which  is  as  high  as  the  glabella  at  the  back, 
and  sloping  toward  the  occipital  furrow  at  the  base  of  the  glabella;  a 
minute  node  occurs  at  the  center  of  the  segment;  dorsal  furrow 
shallow,  but  strongly  outlined.  ^ 

Fixed  cheeks  narrow,  elevated  at  the  palpebral  lohes,  and  sloping 
toward  the  glabella;  a  narrow  ridge  extends  from  the  anterior,  outer 
edge  of  the  furrow  on  the  inner  side  of  the  palpebral  lobe  to  the 
furrow  in  front  of  the  antero-lateral  angle  of  the  glabella,  which 
corresponds  to  the  ocular  ridge;  palpebral  lobe  long,  narrow,  and 
separated  from  the  fixed  cheek  by  a  narrow  furrow;  frontal  limb 
convex,  rising  to  a  prominent  boss  or  swelling  in  front  of  the  glabella, 
from  which  it  is  separated  by  a  strong  furrow;  at  the  sides  the  frontal 
limb  is  narrow,  and  merged  into  the  narrow  fixed  cheeks;  postero- 
lateral limbs  short,  narrow,  and  separated  from  the  fixed  cheeks  by  a 
narrow,  shallow  furrow. 

Surface  finely  punctate  under  a  strong  lens.  The  largest  head  in 
the  collection  has  a  length  of  6  mm. 

Observations. — ^This  species  is  characterized  by  the  tumid  frontal 
limb,  and  the  ridge  within  the  palpebral  lobe  on  the  fixed  cheek,  a  fea- 
ture found  on  Agraulos^  but  not  on  any  of  the  described  forms  from 
China. 

Formation  and  locality, — Middle  Cambrian,  in  a  brownish  gray 
limestone  corresponding  to  the  lower  portion  of  the  Ch'ang-hia  lime- 
stone; 4  miles  south-southwest  of  Tung-yii-chOn,  Shen-si,  and  4.5 
miles  south  of  Wu-t'ai-hi^n,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

Genus   ANOMOCARE    Angelin. 
ANOMOCARE  BIGSBYI,  new  species. 

Of  this  species  only  the  central  portions  of  the  head,  exclusive  of 
the  free  cheeks,  are  known.  Glabella  moderately  convex;  a  glabella 
9  mm.  in  length  has  a  width  of  9  mm.  at  the  base  and  6  nmi.  in  front; 
front  rounded  from  the  anterior  side  of  the  ocular  ridges;  surface 
marked  by  a  pair  of  faintly  impressed  posterior  furrows  that  extend 
obliquely  backward  from  the  dorsal  furrow  toward  the  center;  a  sec- 
ond pair  of  furrows  is  indicated  by  a  smooth  place  on  the  surface; 
occipital  furrow  very  shallow  at   the  center,  broader  and  slightly 
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deeper  toward  the  sides,  with  a  shallow* pit  near  the  dorsal  furrow; 
occipital  ring  of  medium  width,  very  slightly  convex;  dorsal  furrow 
shallow,  but  clearly  indicated  at  the  sides  and  front  of  the  glabella. 

Fixed  cheeks  narrow,  flat  opposite  the  palpebral  lobes;  they  curve 
gently  down  toward  the  posterior  furrow  and  more  abruptly  in  front; 
palpebral  lobes  small,  less  than  one-fifth  the  length  of  the  head;  the 
marginal  rim  is  prominent,  and  passes  obliquely  into  the  low,  broad 
ocular  ridge  which  crosses  the  cheek  obliquely  to  the  antero-lateral 
angle  of  the  glabella;  frontal  limb  slightly  concave,  passing  with  very 
slight  interruption  into  the  flattened  rim,  the  line  of  demarcation 
between  the  limb  and  rim  being  little  more  than  the  angle  formed  by 
the  union  of  the  sloping  limb  with  the  more  nearly  horizontal  rim. 

Surface  minutely  granular,  the  granules  being  irregularly  distrib- 
uted, and  rising  abruptly  from  the  general  surface.  A  head  15  mm. 
in  length  has  the  same  width  at  the  palpebral  lobes. 

Obsenntions. — This  species  may  be  compared  with  Anamocare  tern- 
enus  Walcott,*  A.  lafelimhatum  Dames,*  and  A.  f  davlis  Walcott.'^ 
From  the  first  it  differs  in  its  broader  glabella  and  less  distinctly 
marked  line  between  the  frontal  limb  and  rim;  from  the  second  it 
differs  in  a  more  rounded  glabella,  and  narrower  frontal  limb;  and 
from  the  third  in  having  a  more  conical  glabella  and  less  concave 
frontal  limb.  The  small  palpebral  lobe  is  like  that  of  Arumtocare 
hergioni  Walcott.^  It  may  be  that  the  two  species  will  be  found  to 
belong  to  another  genus. 

Formation  and  locality. — Middle  Cambrian;  4  miles  SQuth -south west 
of  Tung-yu-chOn,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

ANOMOCARE  ERIOPIA,  new  species. 

The  description  of  Anomocaveteiuen\m^^i:.otV  covers  the  principal 
features  of  this  species.  A.  eriopia  differs  in  having  a  broader  fixed 
cheek,  less  distinctly  defined  furrow  between  the  frontal  limb  and 
frontal  rim,  and  in  the  absence  of  a  median  ridge  on  the  glabella.  The 
associated  pygidium  diflfers  from  that  of  A.  tetnenus  in  having  a  pro- 
portionately more  convex  axis,  smaller  pleural  lobe,  and  in  having  the 
furrows  on  the  pleural  lobe  extend  nearly  across  the  boixler  of  the 
pygidium.  A,  €A(rpia  diflfers  from  A.  tatiun  Walcott^  in  its  broader 
frontal  limb,  and  more  depressed  frontal  limb  and  border,  broader 
fixed  cheeks,  and  less  distinctly  defined  glabella. 

«Proc.  U.  S.  Nat.  Mu.^.,  XXIX,  1905,  p.  53. 
frOhina,  Richthofen,  IV,  1888,  p.  14. 
cVtoc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  50. 
t' Idem,  p.  47.        *  Idem,  p.  53.        /Idem,  p.  53. 
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Formntion  and  locality, — Middle  Cambrian,  near  base  of  Ch'ang-hia 
formation  in  gray,  oolitic  series;  Ch'ang-hia,  Shan-tung,  China. 
Collected  by  Eliot  Blackwelder. 

ANOMOCARE  FLAVA,  new  species. 

Head,  exclusive  of  the  free  cheeks,  quadrilateral,  and  moderately 
convex.  Gla>>ella  slightly  convex  in  front,  becoming  more  convex 
toward  the  center,  along  which  there  is  a  very  slightly  indicated  lon- 
gitudinal ridge.  A  glabella  6  mm.  in  length  has  a  width  of  6.5  mm.  at 
the  base  and  4  mm.  opposite  the  anterior  edges  of  the  ocular  ridges, 
where  the  rounded  front  begins;  the  posterior  pair  of  glabellar  fur- 
rows ii3  indicated  on  one  specimen  by  a  slight  depression,  on  another, 
two  pairs  of  furrows  are  indicated  by  slight  scars  about  half  way 
between  the  center  and  the  sides  of  the  glabella;  occipital  furrow  shal- 
low, scarcely  more  than  indicating  the  line  of  division  between  the 
glabella  and  the  occipital  ring;  the  latter  rises  gently  toward  the  cen- 
ter; dorsal  furrow  clearly  indicated  at  the  junction  of  the  glabella  and 
fixed  cheeks,  and  also  in  front  of  the  glabella. 

Fixed  cheeks  about  one-third  the  width  of  the  glabella,  nearly  flat 
back  of  the  ocular  ridges,  and  sloping  gently  downward  to  merge  into 
fche  frontal  limb,  and  backward  to  the  posterior  margin  of  the  head; 
ocular  ridges  low  and  rather  broad,  they  terminate  at  the  i^ntero-lat- 
eral  angles  of  the  glabella  from  whence  they  extend  obliquely  back- 
ward to  merge  into  the  palpebral  lobes;  palpebral  lobes  little  more 
than  one-fourth  the  length  of  the  head,  and  rather  prominent;  frontal 
limb  in  front  of  the  glabella  is  about  the  same  width  as  the  frontal 
rim,  it  is  slightly  convex  to  the  base  of  the  rather  abrupt  posterior 
margin  of  the  frontal  rim. 

The  surface  is  marked  by  a  few  minute,  scattered  pores,  to  be  seen 
only  by  a  strong  lens.  The  largest  head  has  a  length  of  12  mm. ,  with 
the  same  width  at  the  palpebral  lobes. 

The  associated  pygidium  has  a  broad,  planulate  margin,  a  narrow, 
convex  axis,  with  six  rings,  indicated  by  shallow  furrows,  and  a  ter- 
minal segment;  the  furrows  on  the  axis  are  extended  out  on  the  pleural 
lobes,  disappearing  on  the  planulate  margin. 

Obsei^vations. — The  central  portions  of  the  head  of  this  species  differ 
from  Avomocare  temenus  Walcott,'*  the  nearest  related  form,  in  having 
a  shorter  glabella  in  proportion  to  its  width,  a  tul)ercle  or  spine  of 
unknown  size  on  the  occipital  ring,  and  a  smoother  surface  on  the 
glabella.  The  associated  pygidium  is  much  like  that  associated  with 
A.  temenus^  but  differs  in  having  a  narrower  axis  marked  by  more 
rings. 

«Proc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  63. 
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Fm'rnation  and  locality. — Middle  Cambrian,  thin-bedded,  greenish 
gray  limestone  interbedded  in  ochreous  and  green,  argillaceous  shales; 
4  miles  east  of  Fang-lan-chOn,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

ANOMOCARE,  species  undetermined. 

This  form  is  represented  by  a  fragment  of  the  central  portion  of  a 
large  head  much  like  that  of  Anomocare  alcinoe  Walcotf  The  frontal 
limb  and  broad  rim  are  similar  to  those  of  Anomocare  temenu^  Wal- 
cott.*  It  is  the  3^oungest  representative  of  this  type  of  Anomocare  as 
it  occurs  near  the  summit  of  the  Cambrian  system  in  China. 

F<yrmation  and  locality, — Upper  Cambrian,  limestone  interbedded 
in  green  shales;  4  miles  southeast  of  Yaii-t'o,  near  Wu-t'ai-hi^n, 
Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

Genus  ANOMOCARELLA  Walcott. 
Anomocarellu  Walcott,  1905,  Proc.  U.  8.  Nat.  Mus.,  XXIX,  p.  54. 
ANOMOCARELLA  CONTIGUA,  new  species. 

This  species  is  represented  by  an  imperfect  specimen  of  the  central 
portions  of  the  head,  and  numerous  associated  pygidia  and  free  cheeks. 
The  head  differs  from  that  of  Anomocarella  chinensis.  Walcott^  in 
having  a  more  conical  glabella,  with  the  sides  converging  toward  the 
front,  instead  of  being  subparallel.  The  associated  pygidium  has  a 
shorter  axis  than  that  associated  with  ^4.  chinensis,  and  a  broader, 
smoother  border. 

A,  contigua  occurs  at  the  same  locality  as  A,  chinensis^  but  at  a 
slightly  higher  horizon. 

Formation  and  locality. — Middle  Cambrian,  lower  central  portion  of 
Ch'ang-hia  formation,  in  dense,  gray  limestone,  interbedded  in  green, 
nodular  shale;  2  miles  south  of  Yen-chuang,  Sin-t'ai  District,  Shan- 
tung, China. 

Collected  by  Eliot  Blackwelder. 

ANOMOCARELLA  IRMA,  new  species. 

This  species  is  represented  by  two  specimens  of  the  central  portions 
of  the  head.  These  indicate  that  the  head  was  semicircular  in  outline, 
and  moderately  convex,  (rlabella  prominent,  convex,  sides  straight 
and  converging  gently  toward  the  front  which  is  broadly  rounded;  the 
only  traces  of  glabellar  furrows  are  two  faint  scars  near  the  front, 
which  extend  from  the  outer  margin  nearly  to  the  median  line  of  the 
head;  occipital  furrow  well  defined,  separating  a  rounded,  rather  strong 
occipital  ring;  dorj>al  furrow  distinctly  defined  at  the  sides  and  less 
clearly  marked  in  front  of  the  glabella. 

oProc.  U.  8.  Nat.  Mus.,  XXIX,  1905,  p.  47.  &Idem,  p.  63.  <^ldem,  p.  67. 
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Fixed  cheeks  narrow,  almost  lost  in  the  palpebral  lobes;  in  front  of 
the  latter  they  extend  forward  and  downward  as  narrow,  convex 
ridges,  merging  into  the  frontal  limb;  palpebral  lobes  strong,  about 
one-third  the  length  of  the  head;  ocular  ridge  merged  into  the  fixed 
cheek  on  the  back  side  and  defined  by  a  short,  steep  slope  on  the  front 
side;  frontal  limb  of  medium  width,  slopin'if  with  very  little  convexity 
to  the  narrow  furrow  separating  the  frontal  limb  from  the  relatively 
broad,  flattened  frontal  rim;  the  length  of  ^tlie  latter  in  front  of  the 
glabella  is  a  little  more  than  that  of  the  frontal  limb. 

Surface  slightly  roughened  by  elevated,  irregular,  more  or  less 
inosculating  lines  upon  which  numerous  minute  nodes  occur.  The 
result  is  that  on  some  portions  the  surface  appeal's  to  be  finely  granu- 
lose,  and  on  others  finely  punctate,  the  interspaces  between  the  inoscu- 
lating lines  giving  the  punctate  appearance  and  the  nodes  on  the  lines 
the  granulose  appearance.  A  head  4.5  mm.  in  length  has  the  same 
width  at  the  palpebral  lobes,  exclusive  of  the  free  checks. 

Ohservations. — The  nearest  related  species  is  AnmnocaTella  ?  hnra 
Walcott.^  It  differs  from  the  latter  in  having  a  short  frontal  limb 
between  the  glabella  and  frontal  rim,  relatively  larger  palpebral  lobes, 
and  a  stronger  dorsal  furrow  about  the  glabella. 

Formation  and  locality, — Upper  Cambrian,  limestone  interbedded 
in  green  shales;  4  miles  southeast  of  Yau-t'o,  near  Wu-t'ai-hi^n,  Shan-si, 
China. 

Collected  by  Eliot  Blackwelder. 

Genus  PTYCHASPIS  Hall. 
PTYCHASPIS  BELLA,  new  species. 

This  species  is  represented  by  a  single  specimen  of  the  central  por- 
tions of  the  head,  exclusive  of  the  postero-lateral  limbs  and  free 
cheeks.  Glabella  subrectangular  in  outline,  moderately  convex,  and 
crossed  by  a  backward  arching  furrow  which  separates  a  narrow  seg- 
ment from  the  large  anterior  lobe,  which  has  a  length  of  6.5  mm.  and 
a  width  at  the  center  of  5  mm. ;  the  anterior  lobe  of  the  glabella  is 
marked  close  to  the  dorsal  furrow  by  very  short  furrows  which  indi- 
cate the  second  pair  of  glabellar  furrows;  the  posterior  transverse 
furrow  is  rather  broad  and  deep  at  the  sides,  becoming  somewhat 
shallower  at  the  center;  the  posterior  segment  has  a  uniform  width 
across  the  central  portions,  widening  out  at  the  ends  in  front;  occip- 
ital furrow  transveraely  rounded  and  i-ather  deep;  occipital  ring 
transverse,  slightly  convex,  and  about  the  same  width  as  the  posterior 
segment  of  the  glabella;  dorsal  furrow  deep  and  strong  at  the  sides 
and  in  front  of  the  glabella. 

«Proc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  56. 
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Fixed  cheeks  narrow  and  rising  abruptly  from  the  doi"sal  furrow, 
nearl^^  flat  opposite  the  palpebral  lobes;  they  slope  abruptly  down- 
ward toward  the  posterior  furrow  and  toward  the  frontal  rim;  palpe- 
bral lobes  narrow,  rounded,  and  separated  from  the  fixed  cheeks  by 
strong,  narrow  furrows;  frontal  rim  convex,  prominent,  and  separated 
from  the  glabella  by  the  deep  dorsal  furrow,  and  from  the  fixed  cheeks 
by  a  narrow,  deep  furrow  that  extends  obliquely  outward  and  forward 
from  opposite  each  antero-lateral  angle  of  the  glabella. 

The  surface  of  the  glabella  is  marked  by  raised,  irregular,  more  or 
less  inosculating,  sharp  ridges,  the  general  direction  of  which  is  tmns- 
verse  to  the  axis  of  the  glabella;  the  fixed  cheeks  are  marked  by  ridges 
somewhat  like  those  on  the  glabella,  which  are  subparallel  to  the  dor- 
sal furrow  and  the  furrow  within  the  palpebral  lobes;  the  ridges  on 
the  frontal  limb  are  broken  up  into  large  granulations  by  the  inoscu- 
lating furrows.  A  head  11  mm.  in  length  has  a  width  of  12  mm.  at 
the  palpebral  lobes. 

Observations. — The  general  form  of  the  central  parts  of  the  head  of 
this  species  suggests  Ptychasp!s  acatmts  Walcott.^  It  differs  from  the 
latter  in  the  form  of  the  glabella  in  front  of  the  transverse  glabellar 
furrow,  the  elevated  lines  on  the  fixed  cheeks  instead  of  granulations, 
and  in  minor  details  of  the  occipital  and  glabellar  furrows. 

Formation  and  locality. — Upper  Cambrian,  blue,  dolomitic  lime- 
stone, probably  equivalent  to  the  Ch'au-mi-tien  limestone  of  Shan- 
tung; 4  miles  east  of  Fang-lan-chOn,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

Genus  PTYCHOPARIA  Hawle  and  Corda. 
PTYCHOPARIA  COMUS,  new  cpccics. 

Of  this  species  onl}'  the  central  portions  of  two  small  heads  are 
known.  The  glabella  and  fixed  ch*eeks  are  convex;  glabella  convex, 
truncato-conical,  and  markc  d  by  three  pairs  of  faint  furrows;  occipital 
furrow  rather  broad,  rounded,  and  moderately  deep;  occipital  ring 
narrow  at  the  sides,  widening  gradually  toward  the  center,  where  it  is 
a  little  elevated  above  the  plane  of  the  glabella  and  not  much  wider 
than  the  occipital  furrow;  dorsal  furrow  cle^irly  defined  on  the  sides 
and  slightly  marked  in  front  of  the  glabella. 

Fixed  cheeks  narrow,  not  over  one-fourth  the  width  of  the  glabella; 
palpebral  Kobes  about  one-third  the  length  of  the  head,  somewhat 
nearer  the  posterior  than  the  frontal  margin  of  the  head;  ocular  ridge 
short,  and  not  prominent,  it  terminates  a  little  back  of  the  antero- 
lateral angle  of  the  glabella;  frontal  limb  narrow,  very  slightly  con- 
vex, and  sloping  downward  with  a  well  defined  furrow  separating  it 
from  the  strong,  rounded,  thickened  frontal  rim;  four  small,  shallow 

«Proc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  69. 
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pit8  occur  in  the  furrow,  one  strong  one  on  each  side  of  the  center, 
and  one  faint  one  opposite  the  outer  edges  of  the  glabella. 

Surface  finely  granulose  under  a  strong  lens.  The  largest  head  has 
a  length  of  5  mm. 

Observations. — ^This  species  belongs  to  the  forms  intermediate 
between  Ptychoparia  and  LwHtraciu^,  It  is  distinguished  from  other 
species  of  the  Chinese  Cambrian  b}"  its  rounded,  strong  frontal  rim, 
and  very  slightly  tapering  glabella,  in  the  latter  respect  recalling  such 
forms  of  Atwmocare  as  A,  hutes  Walcott,'*  A,  alcinoe  Walcott,*  and 
A.  Tninus  Dames,^  from  the  Cambrian  of  China. 

Formation  and  locality, — Middle  Cambrian,  oolitic  limestone;  4 
miles  south-southwest  of  Tung-yu-chdn,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

PTYCHOPARIA  INFLATA,  new  species. 

This  species  is  represented  by  two  specimens  of  the  central  portions 
of  the  head,  exclusive  of  the  free  cheeks.  The  parts  preserved  indi- 
cate that  the  head  was  rather  strongly  convex,  and  semicircular  in 
outline.  Glabella  moderately  convex,  with  the  length  and  width  at 
the  base  equal;  the  sides  converge  slightly  toward  the  rather  broadly 
rounded  an tero- lateral  angles;  front  nearly  transverse;  surface  marked 
by  a  clearly  defined  posterior  pair  of  furrows,  which  extend  obliquely 
inward  and  backward,  separating  a  subtriangular  postero-lateml  lobe; 
a  second  pair  of  short,  lightly  defined  furrows  occurs  about  one-third 
the  distance  between  the  posterior  furrows  and  the  front  of  the  glabella; 
occipital  furrow  rather  broad  and  shallow  toward  the  center,  narrower 
and  deeper  at  the  sides;  occipital  ring  narrow  at  the  sides,  increasing 
in  width  toward  the  center  where  it  is  rather  broad,  and  slightly 
convex;  dorsal  furrow  clearly  defined  at  the  sides  and  front  of  the 
glabella. 

Fixed  cheeks  about  one-third  the  width  of  the  glal>ella,  convex, 
rising  from  the  dorsal  furrow  and  curving  over  to  the  facial  sutures 
and  the  furrows  separating  them  from  the  palpebral  lobes;  palpebral 
lobes  narrow,  slightly  elevated,  and  about -one-third  the  length  of  the 
head;  ocular  ridges  indicated  more  by  the  depressions  in  front  of  them 
than  by  their  elevation  above  the  general  surface  of  the  fixed  cheeks; 
postero-lateral  limb  short,  and  marked  by  a  broad,  shallow  furrow 
within  the  strong,  rounded  posterior  rim;  frontal  limb  convex,  inflated 
at  the  center  so  as  to  form  an  elongate  swelling  somewhat  similar  to 
thatof  Agraidos{?)  laelie  (p.  581);  the  line  of  demarcation  between  the 
fixed  cheeks  and  the  frontal  limb  is  rather  indefinite,  the  fixed  cheeks 
.  merging  into  the  downward  sloping  surface  of  the  frontal  limb;  there 
is  no  line  of  demarcation  to  indicate  a  distinct  frontal  rim. 


«Proc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  49. 

^Idem,  p.  47. 

<?  China,  Richthofen,  IV,  1883,  p.  15. 
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Surface  smooth  to  the  unaided  eye,  and  under  a  strong  lens  slightly 
roughened  with  what  appear  to  be  irregular,  inosculating,  very 
slightly  elevated  lines,  and  a  few  low,  scattered  tubercles.  The  type 
and  largest  specimen  of  the  head  has  a  length  of  9  mm. 

OhservatiAms, — This  species  at  first  suggests  Agrauloii{?)  7fielie{p,  581) 
owing  to  the  swelling  on  the  fr6ntal  limb,  the  glabella,  however,  is 
much  broader  in  proportion  to  its  length,  and  its  furrows  are  those  of 
Ptychoparia  mther  than  Agnndm, 

Fm^nntion  and  locality. — Middle  Cambrian,  lower  portion  of  oolitic 
limestone  series;  4  miles  east  of  Fang-Ian -chdn,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

PTYCHOPARIA  LILIA,  new  species. 

This  species  is  represented  by  a  single  fragment  of  a  head,  preserv- 
ing the  glabella,  the  left  fixed  cheek,  and  the  frontal  limb  and  rim.  It 
is  characterized  by  the  convex  glabella,  marked  by  three  short,  very 
slightly  indicated  pairs  of  glabellar  furrows,  and  the  strong,  rounded 
frontal  rim  separated  from  the  glabella  }>y  a  very  short  frontal  limb. 

The  fixed  cheeks  are  moderately  convex  and  marked  by  faint, 
obliquely  transverse  ocular  ridges;  palpebral  lobes  unknown;  frontal 
limb  narrow,  slightly  convex;  frontal  rim  strong,  rounded,  thickened 
in  front,  and  separated  from  the  frontal  limb  by  a  shallow,  narrow 
furrow. 

Surface  formed  by  a  network  of  fine,  irregular,  inosculating,  very 
slightly  elevated  lines.  This  surface,  when  partially  worn,  has  a  punc- 
tate appearance  owing  to  the  shallow  places  between  the  lines.  The 
type  and  only  specimen  of  the  head  has  a  length  of  5  mm. 

The  associated  free  cheeks  have  a  strong,  rather  broad  border  that 
is  continued  posteriorly  as  a  strong  and  rather  long  spine. 

OhHervatiauH, — This  species  differs  from  PtychQparIa  {Liostracfia) 
toxmi4i  Walcott"  in  having  a  broader,  stronger  frontal  rim,  and  shorter 
frontal  limb. 

F(jrmaiwn  and  locality, — Middle  Cambrian,  Ki-ch6u  limestone,  in 
brown  gray,  partly  oolitic  bed,  10  feet  above  red  shales,  supposed  to 
correspond  to  the  Man-t'o  shales  of  the  Shan-tung  sections;  4.5  miles 
south  of  Wu-t'ai-hien,  Shan-si,  China. 

Collected  hy  Eliot  Blackwelder. 

PTYCHOPARIA  NEREIS,  new  species. 

This  form  is  represented  by  several  heads,  exclusive  of  the  free 
cheeks,  (jlabella  and  fixed  cheeks  are  moderately  convex;  glabella 
prominent,  truncato-conical,  cx)nverging  very  gently  from  the  base  to 
the  slightly  rounded  front;  surface  marked  by  three  pairs  of  short, 
very  slightly  impressed  furrows,  and  a  very  obscure,  longitudinal 

•      aProc  U.  S.  Nat.  Mus.,  XXIX,  1906,  p.  88. 

Digitized  by  VjOOQIC 


NO.  1458.  CAMBRIA N  FA  UNAS  OF  CHINA—  WA LCOTT,  589 


median  ridge;  occipital  furrow  shallow  but  clearly  defined;  occipital 
ring  nearly  jBat,  sloping  from  the  shallow  furrow  slightly  upward  to 
the  posterior  margin,  it  narrows  at  the  sides  to  two-thirds  of  its  width 
at  the  center;  dorsal  furrow  narrow,  shallow,  and  clearly  defined  at  the 
sides  of  the  glabella,  in  front  it  is  little  more  than  the  angle  formed  by 
the  union  of  the  glabella  and  frontal  limb. 

Fixed  cheeks  narrow,  about  one-third  the  width  of  the  glabella, 
slightly  convex  opposite  the  palpebral  lobes,  and  merging  into  the 
frontal  limb  in  front  of  the  ocular  ridges,  and  sloping  more  gently 
backward  to  the  posterior  furrow;  palpebral  lobes  narrow,  about  one- 
third  the  length  of  the  head,  and  separated  from  the  fixed  cheeks  by 
shallow  fufrows;  postero-lateral  limb  short,  and  marked  by  a  rather 
broad,  shallow  posterior  furrow  within  a  very  narrow  posterior  mar- 
gin; frontal  limb  short,  sloping  down  to  the  very  narrow,  slightly 
defined  furrow  that  separates  it  from  the  nearly  flat,  narrow  frontal 
rim. 

Surface  slightly  roughened,  but  from  its  condition  it  is  impossible 
to  state  whether  it  is  like  the  surface  of  IHychoparia  lilia  (p.  588).  The 
largest  head  in  the  collection  has  a  length  of  3.5  mm. 

Observations. — ^The  subrectangular  glabella  is  somewhat  like  that 
of  Ptychoparia  a<ilis  Walcott,'*  but  the  short  frontal  limb  and  flat  rim 
distinguish  it  from  the  latter  species. 

It  is  associated  with  Ptychoparia  vesta  (p.  590),  from  which  it  differs 
in  the  form  of  the  glabella  and  palpebi*al  lobes. 

A  form  closely  related  to  this  occurs  about  100  feet  lower  at  the 
same  locality  and  section. 

Formation  and  locality, — Middle  Cambrian,  lower  portion  of  oolitic 
limestone  series;  4  miles  east  of  Fang-lan-chOn,  Shan-si,  China. 

Collected  by  Eliot  Black  welder. 

PTYCHOPARIA  UNDATA,  new  species. 

This  species  is  represented  by  four  specimens  of  the  central  portions 
of  the  head,  exclusive  of  the  free  cheeks.  These  show  that  the  head 
was  semicircular  in  outline  and  rather  strongly  convex.  Glabella 
convex,  irregularly  subquadrangular  in  outline,  it  narrows  slightly 
from  the  base  toward  the  front;  the  postero-lateral  angles  are  rounded, 
and  the  anterior  angles  more  broadly  rounded  into  the  slightly  curved 
front;  three  pairs  of  glabellar  furrows  are  indicated  by  slight  depres- 
sions that  extend  in  from  the  margin  about  one-half  the  distance  to 
the  median  line;  the  posterior  pair  extends  obliquely  backward  so  as 
to  indicate  oval  postero-lateral  lobes;  occipital  ring  rounded  and 
strongly  defined,  narrow  at  the  sides,  gradually  widening  toward  the 
center,  which  is  slightly  above  the  plane  of  the  surface  of  the  glabella; 
occipital  furrow  narrow,  rounded,  distinct,  and  curving  slightly  for- 

«Proc.  U.  S.  Nat.  Mu8.,  XXIX,  1905,  p.  75. 

Digitized  by  VjOOQIC 


590  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


ward  toward  the  center;  dorsal  furrow  rather  sharply  defined  at  the 
sides  and  shallow  in  front  of  the  glabella. 

Fixed  cheek  narrow,  and  elevated  into  a  ridge  opposite  the  palpe- 
bral lobe,  which  is  separated  by  a  narrow,  curved  furrow;  ocular  ridge 
low,  narrow,  and  passing  obliquely  from  the  anterior  end  of  the  pal- 
pebral lobe  to  the  antero-lateral  angle  of  the  glabella;  postero-lateral 
limb  narrow,  about  as  long  as  the  width  of  the  front  of  the  glabella, 
and  marked  by  a  rather  strong  furrow  within  an  elevated,  narrow 
posterior  rim;  frontal  limb  narrow,  merging  in  front  into  the  narrow, 
slight  furrow  produced  by  the  union  of  the  frontal  limb  and  frontal 
rim;  frontal  rim  of  medium  width,  moderately  convex,  and  rounding 
down  to  meet  the  frontal  limb. 

.Surface  appears  to  be  minutely  and  irregularly  punctate  under  a 
lens  of  moderate  power.  Under  a  strong  lens  it  is  shown  to  be  formed 
by  a  network  of  irregularly  inosculating,  raised  lines,  that  are  so 
interrupted  in  places  as  to  give  a  granular  appearance  to  the  surface. 
The  largest  head  in  the  collection  has  a  length  of  5  mm. 

Ohservations, — This  species  is  most  nearly  related  to  Ptychoparia 
comxis  (p.  586) ;  it  diflFers  in  having  a  proportionately  shorter  glabella,  and 
a  more  convex,  thickened  frontal  rim.  It  diflFers  from  Ptychoparia 
{Liostracus)  thraso  Walcott  ^  in  its  shorter  frontal  limb  and  propor- 
tionally longer  glabella. 

This  species  is  associated  with  Ptychoparia  comus  and  Solenopleura 
paupei'ata  (p.  593). 

Formation  and  locality. — Middle  Cambrian,  oolitic  limestone;  4 
miles  south-southwest  of  Tung-yii-chOn,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

PTYCHOPARIA  VESTA,  new  species. 

Of  this  species  the  central  portions  of  the  head  are  known,  and  asso- 
ciated free  cheeks  and  pygidia.  The  parts  of  the  head  preserved  show 
it  to  have  been  moderately  convex,  and  semicircular  in  outline.  Gla- 
bella convex,  not  very  prominent,  broadly  truncato-conical  in  outline; 
antero-lateral  angles  rounded,  front  gently  curved;  between  the  base 
and  front  the  sides  are  slightly  incurved  at  a  point  about  two-thirds 
the  distance  from  the  base  to  the  front;  three  pairs  of  glabellar  fur- 
rows that  extend  about  one-half  the  distance  from  the  sides  toward  the 
center  are  faintly  impressed;  occipital  furrow  narrow,  shallow,  and 
transverse;  occipital  ring  narrow  at  the  sides,  widening  toward  the 
center  where  the  surface  is  on  the  plane  of  the  glabella;  dorsal  furrow 
narrow  and  clearly  defined  at  the  sides,  and  shallow  in  front  of  the 
glabella. 

Fixed  cheeks  a  little  more  than  one-half  the  width  of  the  glabella, 
nearly  flat  opposite  the  palpebral  lobes,  curving  gently  downward  pos- 
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teriorly  to  the  posterior  furrow,  and  rather  abruptly  downward  to 
merge  into  the  frontal  limb;  palpebral  lobes  a  little  less  than  one-half 
the  length  of  the  head,  narrow,  and  separated  from  the  fixed  cheeks 
by  rather  strong,  curved  furrows;  ocular  ridge  low,  rather  strong, 
and  extending  obliquely  forward  from  the  anterior  edge  of  the  pal- 
pebral lobe  to  the  side  of  the  glabella,  just  back  of  its  antero-lateral 
angle;  frontal  limb  short,  gently  convex,  and  sloping  down  from  the 
front  of  the  glabella  to  the  rounded  furrow  formed  by  its  merging 
with  the  frontal  rim;  frontal  rim  nearly  flat  and  rising  at  a  low  angle 
from  the  furrow. 

Surface  smooth  to  the  unaided  eye,  finely  punctate  under  a  strong 
lens.  The  largest  head  referred  to  this  species  has  a  length  of  9  mm., 
and  the  specimen  selected  as  the  type,  a  length  of  4  mm.,  with  a  width 
at  the  outer  edge  of  the  palpebral  lobes  of  6  mm. 

The  associated  free  cheek  has  the  same  type  of  nearly  flat  rim  as 
the  rim  in  front  of  the  glabella;  this  is  extended  at  the  postero-lateral 
angle  into  a  moderately  strong,  sharp  spine;  the  body  of  the  cheek 
rises  to  the  base  of  the  eye  lobe  with  very  little  convexity;  it  is  sepa- 
rated from  the  lateral  and  posterior  borders  by  a  shallow  furrow;  the 
surface  is  marked  by  irregular  lines  radiating  from  the  base  of  the 
eye  lobe  toward  the  furrow  within  the  outer  margin. 

The  associated  pygidium  has  a  planulate  border  that  merges  into  the 
slope  of  the  pleural  lobes;  axis  convex,  about  three-fourths  the  length 
of  the  pygidium,  and  marked  by  three  shallow  transverse  furrows  that 
are  continued  across  the  pleural  lobes  out  onto  the  planulate  margin. 

Ohservatio7i8. — The  general  form  of  the  head  of  this  species  is  much 
like  that  of  Ptychoparia  impar  Walcott."  It  differs  in  having  a  flatter 
frontal  rim,  less  convex  frontal  limb,  stronger  glabellar  furrows,  and 
larger  palpebral  lobes.  From  Ftyclvoparla  iLwstrdats)  7)ugalurus 
Dames*  it  differs  by  having  a  more  subquadrangular  glabella,  and 
larger  palpebral  lobes. 

FiYi'matum  and  locality, — Middle  Cambrian,  lower  portion  of  oolitic 
limestone  series;  4  miles  east  of  Fang-lan-chOn,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

PTYCHOPARIA,  species  undetermined. 

This  form  is  represented  by  a  minute  head  1.25  mm.  in  length.  It 
has  an  elongate  glabella  of  the  type  of  Ptychoparia  theano  Walcott,'^ 
but  its  palpebral  lobes  are  longer  than  in  that  species.  It  may  be  the 
young  of  Ptychoparia  aclis  Walcott.'^ 

A  small  head  about  2  mm.  in  length  of  about  the  same  character  as 

aProc.  U.  S.  Nat.  Mus..  XXIX,  1905,  p.  78. 

^Liostracus  megalurus  Dames,  1883,  China,  Richthofen,  IV,  p.  20. 
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the  one  mentioned  above,  but  diflFering  from  it  in  having  a  shorter 
frontal  limb,  occurs  in  the  upper  portion  of  the  Ki-chou  limestone,  4 
miles  east  of  Fang-lan-chOn,  Shan-si,  China.  The  locality  of  the  head 
first  described  is  as  follows: 

Formation  and  locality. — Middle  Cambrian,  in  a  brown,  oolitic  lime- 
stone near  the  base  of  the  Ki-chou  formation;  4  miles  south  southwest 
of  Tung-yu-chOn,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

PTYCHOPARIA(?)  MAI  A,  new  species. 

This  species  is  represented  by  one  fairly  good  specimen  of  the  central 
portions  of  the  head,  to  which  the  description  oilHychojyarla?  hromvH 
Walcott^  applies,  with  the  exception  that  the  latter  has  broader  fixed 
cheeks  and  a  flatter  frontal  rim.  P\f)  maia  also  has  short,  strong 
ocular  ridges, that  are  not  present  in  PJ  htotnus. 

The  type  specimen  of  the  head  has  a  length  of  4.25  mm. 

Formation  and  Uycality. — Middle  Cambrian,  in  a  brown,  oolitic  lime- 
stone near  the  base  of  the  Ki-chou  formation;  4  miles  south-southwest 
of  Tung-yu-chOn,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

LI08TBACUS  Angelin,  inbgenni  of  FTTGHOPABIA. 
PTYCHOPARIA  (LIOSTRACUS)  INTERMEDIA,  new  species. 

This  is  a  form  intermediate  between  IHych/rparia  tolus  Walcott*  and 
Ptychoparia  {Llostraem)  s^ubrugosa  (p.  592).  It  is  repyesented  by  the 
well  preserved  central  por  Jons  of  the  head  of  a  single  specimen.  It 
difl'ers  from  both  of  the  species  mentioned  by  having  a  proportionally 
shorter,  broader  glabella,  with  a  strong,  uniform  dorsal  furrow  about 
it,  and  two  pairs  of  less  strongly  indicated  glabellar  furrows;  also 
in  the  details  of  the  frontal  limb  and  rim. 

The  surface  of  Ptychoparia  (Z.)  intermedia  is  marked  by  a  few 
scattered,  rather  large  tubercles  and  many  very  fine  tubercles.  A 
head  8  mm.  in  length  has  a  width  at  the  outer  edge  of  the  palpebral 
lobes  of  9  mm.,  with  a  convexity  of  2  mm.  above  the  plane  of  the  mar- 
gin of  the  head. 

Formation  a7id  locality, — Middle  Cambrian,  upper  part  of  oolitic 
formation;  Ch'au-mi-tien,  8han-tung,  China. 

Collected  by  Eliot  Blackwelder. 

PTYCHOPARIA  (LIOSTRACUS)  SUBRUGOSA,  new  species. 

This  species  is  represented  by  two  specimens  of  the  head,  exclusive 
of  the  free  cheeks.     Those  portions  of  the  head  are  subrectangular 


aProc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  76.  ^Idem,  p.  82. 
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in  outline,  strongly  convex.  Glabella  prominent,  strongly  convex, 
with  its  sides  converging  from* a  width  of  6.5  mm.  at  the  base  to  4 
mm.  at  the  front,  in  a  glabella  6.5  mm.  long,  exclusive  of  the  occipital 
furrow  and  ring;  front  arched,  with  a  shallow  pit  in  the  dorsal  furrow 
where  the  sides  and  front  unite;  the  glabella  is  marked  by  three  pairs 
of  shallow,  rather  broad  glabellar  furrows,  the  posterior  pair  of  which 
extends  obliquely  inward  and  backward  about  one-third  the  distance 
across  the  glabella;  occipital  furrow  rounded  and  rather  deep;  occipital 
ring  narrow  and  modemtely  convex  at  the  sides,  gradually  increasing 
in  convexity  and  width  toward  the  center,  where  a  small  node  occurs; 
dorsal  furrow  strong  at  the  sides  and  in  front  of  the  glabella. 

Fixed  cheeks  about  half  as  wide  as  the  glabella  at  its  base,  convex 
at  the  center,  and  sloping  gently  backward  to  the  posterior  furrow 
and  more  abruptly  downward  to  the  frontal  limb;  palpebral  lobes 
centml  and  small;  ocular  ridge  rather  strong,  rounded,  and  extending 
from  the  anterior  rim  of  the  palpebral  lobe  obliquely  forward  across 
the  fixed  cheek  to  a  point  just  back  of  the  pit  at  the  antero-lateral 
angle  of  the  glabella;  frontal  limb  of  medium  width,  slightly  convex, 
and  passing  into  the  rounded  furrow  within  the  rounded,  strong,  convex 
frontal  rim. 

Surface  with  prominent,  fine  granulations  over  the  glabella  and  fixed 
cheeks,  with  the  exception  of  the  smooth  places  indicating  the  glabellar 
furrows.  A  head  10.5  mm.  in  length  has  a  width  of  14  mm.  at  the 
palpebral  lobes. 

()bseroatto7is. — In  form  this  species  is  closely  related  to  Ptychoparia 
{Liostracus)  thraso  Walcott.^  It  differs  in  having  a  more  convex  fixed 
cheek  and  frontal  rim,  and  in  having  a  granulated  instead  of  a  smooth 
surface.  From  IHychoparia  tolm  Walcott*  it  differs  in  having  a  pro- 
portionally more  conical  glabella,  stronger  frontal  rim,  and  finer 
granulose  suriface. 

Formation  and  locality, — Middle  Cambrian,  })ase  of  Ch'ang-hia 
oolite;  2.2  miles  southwest  of  Yen-chuang,  Sin-t'ai  District,  and  in 
upper  part  of  oolitic  formation  at  Ch'au-mi-tien,  Shan-tung,  China. 

Collected  by  Eliot  Black  welder. 

Genus  SOLENOPLEURA  Angelin. 

SOLENOPLEURA  PAUPERATA,  new  species. 

This  species  is  represented  by  the  central  portions  of  the  head,  exclu- 
sive of  the  free  cheeks  and  the  occipital  ring.  The  portions  preserved 
show  that  the  head  was  semicircular,  and  rather  strongly  convex. 
Glabella  truncato-conical,  rounded  in  front,  strongly  convex,  and 
marked  by  three  pairs  of  very  short,  slightly  impressed  furrows;  the 
fragment  of  the  occipital  furrow  remaining  shows  it  to  have  been 

«Proc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  85.  i'ldem,  p.  82. 
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narrow  and  rather  deep;  occipital  ring  unknown;  dorsal  furrow  narrow 
and  rather  deep  at  the  sides,  and  clearly- defined  in  front  of  the  glabella. 

Fixed  cheeks  al>out  two-thirds  the  width  of  the  glabella,  convex,  and  • 
curving  gently  to  the  front  and  back;  palpebral  lobes  central  and 
small;  no  tmces  of  ocular  ridges;  postero-lateral  limb  about  as  long 
as  the  width  of  the  glabella,  and  marked  by  a  sharply  impressed  furrow 
within  a  narrow,  rounded  posterior  rim;  the  line  of  demarcation 
between  the  front  of  the  glabella  and  the  frontal  rim  is  a  mther  deep, 
narrow  furrow,  no  traces  of  a  frontal  limb  being  present;  frontal  rim 
strong,  rounded,  and  broadly  curved  in  front. 

Surface  minutely  granular,  with  a  few  larger  granules  scattered  over 
the  surface  of  the  glabella,  and  a  number  of  slightly  larger  granules 
scattered  over  the  surface  of  the  fixed  cheeks.  The  t\'pe  and  onl>' 
specimen  of  the  head  has  a  length  of  3  mm.,  exdasive  of  the  occipital 
ring. 

Observations. — This  species  is  characterized  by  the  absence  of  a 
frontal  limb,  and  its  broadl}^  conical  glabella,  in  these  respects  diflFer- 
ing  from  Sofe?iopleura  a^no  Walcott  ^  and  S.  hei^oe  Walcott.*  It  also 
diflFers  from  the  two  mentioned  species  by  having  a  more  finely  granu- 
lated surface. 

Format  urn  and  locality. — Middle  Cambrian;  4  miles  south-southwest 
of  Tung-yu-ch5n,  Shen-si,  China. 

Collected  by  Eliot  Blackwelder. 

Genus   DOLICHOMETOPUS   Angelin. 
DOLICHOMETOPUS    HYRIE,  new  species. 

This  species  is  represented  by  a  single  specimen  of  the  central  por- 
tions of  the  head,  and  an  associated  free  cheek  and  pygidium.  Gla- 
bella moderately  convex,  with  the  sides  slightly  converging  toward  the 
broadly  rounded  fpont;  glabellar  furrows  faintly  impressed;  the  pos- 
terior pair  extends  obliquely  inward  and  backward,  obscurely  outlining 
a  subtriangular  lobe  on  each  side;  also  two  pairs  of  short,  faintly 
impressed  furrows  that  extend  in  at  nearly  right  angles  to  the  sides 
of  the  glal^ella;  occipital  furrow  shallow,  somewhat  deeper  at  the 
sides  than  in  the  center;  occipital  ring  narrow  at  the  sides,  widening 
gradually  toward  the  center  where  it  is  of  medium  width,  slightly 
convex,  and  rising  but  little  above  the  general  surface  of  the  glabella; 
dorsal  furrow  shallow,  indicated  by  the  union  of  the  sloping  sides  and 
front  of  the  glabella  with  the  fixed  cheeks  and  frontal  limb. 

Fixed  cheeks  narrow,  nearly  flat  opposite  the  palpebral  lobes,  and 
sloping  gently  to  the  front  and  back;  what  is  preserved  of  the  palpe- 
bral lobes  indicates  that  they  were  elongate,  extending  about  one-third 
or  more  of  the  length  of  the  head;  a  narrow,  slightly  elevated  ocular 

«  Proc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  89.  «>  Idem,  p.  91. 
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ridge  extends  obliquel}'  across  the  narrow  fixed  cheek;  frontal  rim 
short  and  nearly  flat;  the  curved  angle  at  the  union  of  the  fixed  cheeks 
and  glabella  gives  the  impression  that  the  frontal  rim  is  slightly 
concave. 

Associated  free  cheek  subtriangular,  with  a  long  genal  spine. 

Surface,  as  seen  by  a  strong  lens,  slightly  roughened  with  minute 
granules.  The  type  and  only  specimen  in  the  collection  has  a  length 
of  7.5  mm. 

The  associated  pygidium  is  ti-ansverse,  semicircular,  and  convex; 
axial  lobe  convex,  a  little  more  than  three-fourths  the  length  of  the 
pygidium,  and  crossed  by  three  rather  clearl}'  defined,  narrow  furrows, 
that  diflFerentiate  three  rings  and  a  terminal  portion;  the  outline  of 
the  axis  is  continued  by  a  low  swelling  that  extends  from  the  end  of 
the  convex  axis  to  the  posterior  margin;  the  furrows  crossing  the  axis 
curve  outward  and  slightly  backward  across  the  pleural  lobes  to  the 
margin  of  the  border;  they  are  broader  than  the  furrows  on  the  axis 
and  separate  three  mther  clearly  defined  segments  from  a  narrow 
frontal  rim  and  a  posterior  portion  back  of  the  axis;  border  rela- 
tively narrow,  and  sloping  gently  from  the  base  of  the  pleural  lobe  to 
the  outer  margin;  it  arches  slightly  inward  back  of  the  axis.  The 
largest  specimen  has  a  width  of  26  mm.,  with  a  length  of  14  mm.  A 
small  specimen  15  mm.  in  width  has  a  less  clearly  defined  border,  and 
in  other  respects  resembles  the  pygidium  associated  with  D.  deois 
Walcott.« 

Oh,sirrafio/is, — ^This  species  differs  from  D,  alceste  Walcott^  in 
having  a  proportionately  longer  frontal  rim,  less  distinctly  defined 
glabellar  furrows,  and  in  being  less  convex.  From  other  described 
species  of  the  Chinese  Cambrian  it  differs  in  having  a  glabella  that 
narrows  toward  the  front  instead  of  expanding.  The  associated 
pygidium  is  much  like  that  associated  with  D,  deois  Walcott.^  It 
differs  in  having  a  narrower,  more  clearly  defined  border,  and  more 
clearly  defined  furrows  upon  the  pleuml  lobes. 

Forination  and  /o('c////y.— Middle  Cambrian,  lower  portion  of  oolitic 
limestone  series;  4  miles  east  of  Fang-lan-chdn,  Shan-si,  China. 

Collected  by  Eliot  Blackwelder. 

aProc.  U.  S.  Nat.  Mus.,  XXIX,  1905,  p.  94. 
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DESCRIPTIONS  OF  THREE   NEW  SPECIES  OF  KATYDIDS 
AND  A  NEW  GENUS  OF  CRICKETS  FROM  COSTA  RICA. 


By  James  A.  G.  Reiix, 

Of  the  Academy  of  Natural  Sciences  of  Philadelphia. 


The  following  new  forms  are  contained  in  fche  collection  of  the  U.  S. 
National  Museum,  and  form  part  of  the  Schild  and  Burgdorf  collec- 
tion of  Costa  Rican  insects.  The  author  wishes  to  thank  the  officials 
of  the  United  States  National  Museum  for  the  opportunity"  to  study 
this  and  other  material  from  the  collections  imder  their  charge. 

TURPILIA  GRANDIS,  new  species. 

Ti/pe. — Female;  San  Carlos,  (Josta  Rica.  (Schild  and  Burgdorf.) 
[Cat.  No.  9477,  U.S.N.M.] 


Fig.  1.— Turpilia  grandis.    Lateral  view  of  type.    (x2.) 

Related  to  T,  ohhmnigtila  Brunner,  but  differing  in  the  longer  and 
much  broader  tegmina,  the  more  curved  ovipositor,  and  the  shorter 
caudal  femora.  In  general  appearance  it  closely  resembles  71  punctata 
Stal  of  the  West  Indies,  but  that  sper*ies  has  the  metasternal  lobes 
more  produced  and  the  ovipositor  much  larger. 

Size  rather  large;  form  strongly  compressed.  Head  with  the  occi- 
put very  slightly  rounded;  fastigium  very  narrow,  compressed,  very 
narrowly  sulcate  except  at  the  apex,  margins  raised,  thickened,  and 
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diverging caudad;  frontal  fastigium  narrowly  in  contact  with  the  fas- 
tigiuni  of  the  vertex;  eyesglobose,  moderately  prominent;  infrao<^ular 
region  with  a  flattene<l,  rugulose  impressed  area,  longer  than  liroad, 
but  of   indefinite  shape;  antennae  in  length  about  equal  to  the  head, 
pronotum  and  tegmina  together,  first  and  second  joints  rather  large, 
remainder  slender  and  filiform,  scrobes  large  and  extending  almost 
to  the  level  of  the  ventnil  portion  of  the  eyes.     Pronotum  deplanate 
dorsad,  lateral  angles  distinct  but  rounded  cephalad,  caudal  half  of  the 
dorsum  with  a  slightly  depressed  reniform  shagreened  area;  cephalic 
margin  arcuato-emarginate,  caudal  margin  arcuate  with  a  very  slight 
median  emargination;    lateral  lol>es   deeper  than   long,  the  margins 
rounded  and  with  a  distinct  but  rather  shallow  humeral 
sinus.    Tegmina  elongate-ovate,  the  greatest  width  being 
contained  three  times  in  the  length,  cephalic  and  caudal 
margins  arcuate,  the  latter  slightly  more  than  the  for- 
mer, apex  narrowly  rounded;  mediastine  vein  but  faintly 
indicated  proximad,  median  vein  with  its  forks  reach- 
ing the  caudal  margin.     Wings  moderately  slender,  the 
greatest  width  distinctly  less  than  half  the  length.    Pro- 
Fio.  2.— TiRPiuA    sternum  unarmed.     Mesosternum  with  distinct  trian- 

ORANDI8.       Dor-  111.1  11  ... 

SAL  VIEW  OF    gular  lobes,  the  caudal  niargm  with  an  obtuse-angulate 
HEAD  AND  PRO-    emargiuation.     Metasternum  with  the  caudal  margin 

NOTI'M.    (  <3. ) 

subtruncate,  the  lobes  subrotundate  latei-ad.  Ovipositor 
small,  broad,  bent  proximad,  straight  distad,  apex  acute,  the  margins 
serrate,  the  dorsal  serrato-dentate.  Cephalic  femora  armed  ventrad 
with  three  spines  on  the  cephalic  margin;  median  femora  armed  on 
the  same  margin  with  three  to  five  spines.  Cephalic  tibiae  slender 
except  for  the  inflation  over  the  auditory  foramina,  rounded,  slightly 
depressed  dorsad,  but  without  distinct  sulcation;  fommina  elongate 
reniform.  Caudal  femora  not  exceeding  the  body  in  length,  moder- 
ately inflated  in  the  proximal  half,  the  inflation  principally  dorsad 
of  the  median  line,  distal  portion  slender,  subequal;  tibia;  distinctly 
exceeding  the  femora  in  length. 

General  color  apparently  apple-green,  now  present  only  on  a  few 
small  areas,  the  remainder  faded  to  dull  greenish  white.  Cephalic 
and  lateml  margins  of  the  reniform  marking  on  the  pronotum,  and  a 
short  arcuate  line  at  the  ))ase  of  the  dorsal  field  of  the  tegmina,  black- 
ish, the  pronotal  maculation  generally  dull  olive-green. 

Mmsuremenls. 


mm. 

LenRth  of  body '24. 0 

Length  of  pronottim |  5. 5 

Length  of  tcgmon '  37. 5 

Greatest  width  of  tegmen |  12. 5 

Lengtii  of  eimdal  femur 18.2    , 

Length  of  ovipositor 6.0 

The  type  only  has  been  examined. 
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ISCHNOMELA  PULCHRIPENNIS.  new  species. 

Type. — Male;  ("arrillo,  Costa  Rica.      (Schilcl  and  Biirgdorf.)     [Cat. 
No.  9479,  U.S.N.M.] 

Allied  to  /.  gniclliH^  but  differing  in  the  shorter  tegniina  and  caudal 
femora. 

Size  medium;  form  moderately  elongate;  surface  glabrous.  Head 
with  the  occiput  very 
broadl}^  arcuate;  fastig- 
ium  compressed,  knife- 
like, of  moderate  eleva- 
tion, the  paired  ocelli  at 
the  base  and  separated  by 
a  very  slight  space,  apex 
very  obliquely  truncate, 
ven trad  touching  the  fa- 
cial fastigium;  facial  fas- 
tigium  moderately  pro- 
duced, the  apex  blunt, 
ventrad  occupied  almost 
wholly  by  the  median* 
ocellus;  eyes  reniform, 
about  equal  to  the  infra- 
ocular  space  in  length; 
palpi  with  the  penulti- 
mate joint  short,  hardly 
half  the  length  of  the  ter- 
minal, compressed,  ex- 
cept for  a  rounded  proxi- 
mal section,  antepenulti- 
mate  joint  slightly 
shorter  than  the  terminal 
joint  subcylindrical,  ter- 
minal joint  slightly 
curved,  slightly  larger 
distad  than  proxi  mad,  tip 
slightly  excavate;  anten- 
na^ very  slender  filiform, 
elongate,  about  th  ree  and 
one-half  times  the  length 
of  the  })ody,  proximal 
and  second  joint  large. 
Pronotum  subsellate,the 

,^„.  ,.^«..     ,\\     #^:«^*.l,  ^      ,         I"'^"-  3.— ISCHNOMEI.A    PULCHRIPENNIS.       DOKSAL   VIEW    OF    TYPE 

prozona  distmctly  arcu-  (.stenn.k  emitted),   (xu.) 

ate  dorsad,  the  metazona 

slightly  but  distinctly  deplanate;  cephalic  margin  very  slightly  arcuate, 
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caudal  margin  truncato-arcuate;  prozoiia  about  twice  the  length  of 
the  metazona,  the  cephalic  and  caudal  transverse  sulci  distinctly 
and  the  median  slightly  impressed,  metazona  with  at  least  the  caudal 
half  impresso-punctate;  lateral  lobes  longer  than  deep,  the  ventral 
margin  slightly  sinuate,  caudal  margin  rounded  with  the  sinus  slightly 
marked,  a  slight  but  apparent  shoulder  developed  on  the  metazona. 
Prosternum  with  a  pair  of  elongate  slender  spines.  Tegmina  exceed- 
ing the  body  and  about  reaching  the  tips  of  the  caudal  femora,  sub- 
lanceolate  with  the  apex  rounded,  the  greatest  width  being  contained 
about  four  and  a  half  times  in  the  length;  cephalic  margin  very 
slightly  arcuate,  the  caudal  margin  straight;  mediastine  and  ante- 
rior radial  veins  with  numerous  oblique  rather  regular  branches 
extending  to  the  cephalic  margin;  ulnar  veins  extending  parallel  to 
the  caudal  margin;  veins  of  the  marginal  field  and  the  network  of  tl:e 


Fig.  4.— ISCHNOMELA  PULTHRIPENNIS.      LATERAL  VIEW  OF  TYPE.      (Xl*.) 

tambourine  of  the  right  tegmen  coriaceous.  Wings  slightly  longer 
than  the  greater  width,  the  margin  regularly  rounded.  Terminal 
aMominal  segment  with  a  median  truncate  emargi nation;  supra-anal 
plate  produced,  trigonal,  longitudinally  depressed  mesad;  cerci  straight, 
except  for  an  apical  internal  deflection,  which  is  depressed  into  a 
lamellate  ridge  on  the  internal  side  and  supplied  with  three  distinct 
teeth;  subgenital  plate  produced,  carinate  ventrad,  the  apical  margin 
with  a  very  deep  median  V-shaped  emargination,  styles  slightly  longer 
than  the  depth  of  the  median  emargination.  Cephalic  femora  half 
again  as  long  as  the  pronotum,  ver^'  slightly  larger  distad  than  prox- 
imad;  cephalic  tibii\?  about  equal  to  the  femora  in  length,  moderately 
inflated  at  the  slits  of  the  bullae.  Median  femora  slightly  longer  than 
the  cephalic,  subequal  in  circumference  except  for  the  slightly  con- 
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strieted  apex;  tibite  equal  in  length.  Caudal  femom  distinctly  shorter 
than  the  length  of  the  tegmina,  the  proximal  five-eighths  being  strongly 
buUate,  the  inflation  being  almost  wholly  dorsal,  the  ventml  margin 
with  five  spines  in  the  apical  half;  caudal  tibite  slightly  longer  than 
the  femora,  all  margins  spined,  the  dorsal  about  twice  as  heavily  armed 
as  the  ventral,  the  spines  on  the  latter  face  adpressed. 

General  color  tawny-olive,  with  a  touch  of  ferruginous  on  the  pro- 
notum  and  cephalic  limbs.  Antenna*  washed  with  ferruginous;  eyes 
drab.  Tegmina  with  the  marginal  field  blackish  proximad  fading  to 
the  general  tint  distad,  the  veins  naples  yellow,  and  strongly  contrasted 
with  the  base  color;  anal  field  of  the  right  tegmen  saffron  yellow,  with 
the  file  marked  with  an  arcuate  transverse  bar  of  brownish  black. 
Wings  dilute  wood  brown,  a  slightly  marked  yellowish  suffusion  proxi- 
mad. Abdomen  mummy  brown,  touched  with  blackish  distad.  Femora 
all  striped  ventrad  with  blackish;  cephalic  with  two  distal  annuli,  one 
distinct,  the  other  faint;  median  marked  as  the  cephalic;  caudal  with- 
out annuli.  Cephalic  and  median  tibiae  with  seveml  more  or  less  dis- 
tinct incomplete  annuli;  caudal  tibiae  tawny-olive,  the  spines  darker. 
Tarsi  blackish  ventrad. 

Meamirements. 


mm. 

Length  of  body 37.5 

Length  of  pronotum 7. 2 

Length  of  tegmen 32. 2 

Greatest  width  of  tegmen 6. 7 

Length  of  caudal  femur 27. 5 


The  type  is  unique. 

MIMETICA   CRENULATA,  new  species. 

Type. — Male;  Turrialba,  Costa  Rica.  (Schild  and  Burgdorf .)  [Cat. 
No.  9478,  U.S. N.M.] 

This  species  is  apparently  allied  to  3L  hnmneri  Saussure  and  Pictet, 
but  can  be  readily  separated  by  the  crenulato-lobate  distal  third  of  the 
caudal  margin  of  the  tegmina,  the  blunter  apex  of  the  same,  and  the 
more  deeply  rounded  and  sharply  defined  emarginations  of  the  cepha- 
lic margin.  As  the  males  of  several  species  of  the  genus  are  unknown, 
this  may  possibly  represent  the  opposite  sex  of  a  si>ecies  already 
known.  However,  none  of  the  species  known  only  from  the  female 
approach  this  form  in  the  character  of  the  tegmina  except  J/,  stihlii- 
tegra  Saussure  and  Pictet,  which  is  a  much  larger  insect  with  a  some- 
what different  venation. 

Size,  medium;  form  compressed,  as  is  usual  in  the  genus;  surface, 
tuberculato-rugose.  Head  distinctly  flattened  cephalad;  vertex  hori- 
zontal; fastigium  but  little  produced,  rectangulate,  longitudinally  sul- 
cate;  facial  fastigium  acute;  antennae  heavy,  margin  of  the  scro}>es 
touching  on  the  dorsal  half  of  the  internal  margins,  the  fastigium  of  the 
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vertex  and  the  facial  fastigium  separated  by  the  structure  of  the  scrobes, 
first  and  second  joints  large,  the  proximal  larger,  the  joints  of  the 
remainde;*  of  the  antenna?  imperfectly  marked;  eyes  ovoid,  mther  small. 
Pronotum  sellate,  depressed  dorsad,  the  caudal  section  produced  and 
expanded,  surface  tuberculate;  cephalic  margin  truncate,  caudal  margin 


FiS.  5.— MiMETICA  CRENTLATA.      LATERAL  VIEW  OF  TYPE.      (x2.) 

arcuate  with  a  rounded  median  emargination;  lateral  lobes  rounded, 
about  as  long  as  deep,  sinus  very  slight,  a  distinct  overhanging  shoulder 
present.     Tegmina  of  the  peculiar  '^dried-leaf  type  found  in  all  the 
species  of  the  genus,  and  of  a  form  def3Mng  description,  the  figure 
representing  the  characters  satisfactorily;  the  regularly  rounded  den- 
tate character  of  the  distal  half  of   the  caudal  margin  and 
the  position  of   the   large   rounded  emargination  of  the 
cephalic  margin  are  the  principal  characters.     Wings  con- 
siderably longer  than  broad.     Abdomen  compressed,  eiu^.h 
of  the  segments  with  a  median  acute  lobule  on  the  doi-sal 
margin;    terminal    dorsal    segment    roundly    emarginate; 
supra-anal  plate  broader  than  long,  the  apical  margin  trun- 
TRA  CREST     catc;  cerci  broad,  flat,  acute,  not  exceeding  the  supra-anal 
LATA.   Dor-    plate  in  length;  subgenital  plate  subquadrate,  the  caudal 
PKuNori  M    margin  truncate.     Cephalic  femora  about  as  long  as  the 
OF  TYPE,    pi-onotum,  the  ventro-cephalic  margin  with  four  dentiform 
lobes,  the  proximal  quite  small,  cephalic  genicular  lobes 
acute;  cephalic  tibite  slightly  longer  than  the  femora,  expanded  and 
inflated  at  the  bulla?,  the  distal  portion  slender.    Median  femora  about 
equal  to  the  cephalic  in  length,  armed  with  three  similar  lobes,  the 
proximal  (juite  small,  increasing  in  size  distad,  genicular  lobes  equal  in 
size  and  moderately  acute;  median  tibije  ver}-  slightly  longer  than  the 
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femora,  inflated,  strongly  compressed  in  the  proximal  half  with  the 
entire  margins  acute  and  slightly  elevated.  Caudal  femora  nearly  two 
and  a  half  times  the  length  of  the  pronotum,  heavy,  the  proximal  half 
moderately  inflated,  the  inflation  being  dorsal,  and  the  ventral  margin 
nearly  straight,  with  seveml  short,  spiniform  lobes  and  a  number  of 
blunt  spines;  caudal  tibia3  slightly  longer  than  the  femora,  slightly 
.sinuate,  the  dorsal  margin  distinctly  sinuate  with  several  blunt  spined 
tubercles  on  each  margin. 

General  color  very  dull,  obscure,  olive-green,  the  veins  of  the  teg- 
mina  gamboge  yellow.  Limbs  speckled  and  washed  with  ochraoeous- 
rufous,  the  median  tibias  with  the  inflation  uniform  ochraceous-rufous. 
Abdomen  pale  apple-green,  the  margins  regularl}^  spotted  with 
ochraceous-rufous.     Wings  cream  buff-hyaline. 

Measurements. 

Length  of  body |  20. 0 

Length  of  pronotum 7.2 

Length  of  tegmen j  28. 0 

Greatest  width  of  tegmen |  17.5 

Length  of  caudal  femur... , ,  18.2 


The  type  is  the  only  specimen  seen  by  the  author. 

SYMPHYLOXIPHUS/'  new  genus. 

Allied  to  Amvripha  Saussfire  and  Falclcula  Rehn,*  but  differing  from 
both  in  the  arched  corneous  tegmina  with  poorly  deflned  veins;  also 
from  Anaxipha  in  the  shape  and  unarmed  edges  of  the  ovipositoi*, 
and  from  Falcicula  in  the  slenderer  body  and  limbs  and  the  presence 
of  distinct  tympani  on  the  cephalic  tibite. 

This  genus  and  species  bears  a  wonderful  resemblance  to  Phyllos- 
cri^txm  hrunneriaiuus  Saussure,  from  which  it  can  be  readily  separated 
by  the  nonfoliaceous  palpi,  the  heavy  depressed  proximal  antennal 
joint  and  a  number  of  their  characters. 

Type  of  the  genuH, — Symphyloxiphu^  mugnljicuiH. 

SYMPHYLOXIPHUS  MAGNIFICUM,  new  species. 

Type, — Female;  (^arrillo,  Costa  Rica  (Schild  and  Burgdoi*f).  [Cat. 
No.  9480,  U.S.N.M.] 

Size  very  small;  form  much  as  in  Falcicula;  surface  of  the  body, 
except  the  pronotum,  glabrous.  Head  with  the  occiput  rounded, 
declivent  cephalad;  fastigium  rather  narrow,  somewhat  compressed; 
eyes  large,  prominent,  occupying  the  greater  part  of  the  depth  of  the 
head,  subovoid  in  outline;  antennte  with  the  proximal  joint  strongly 
depressed,  second  joint  small,  cylindrical,  remaining  joints  very  short 
and  smaller  than  the  second  joint,  but  similar  in  character;  palpi  with 

(t2v^i(pvXoi;  kindre<l,  ^t(/)oi;  mher.  ^Ent<)iii.  News,  XIV,  p.  258. 
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(-.7.) 


Lateral  view  of  type. 


the  iiltimato  joint  tiibiforni,  the  apex  obliquely  and  sharply  trimmed, 
penultimate  joint  about  half  the  length  of  the  ultimate,  antepenulti- 
mate joint  longer  than  the  penultimate  and  shorter  than  the  ultimate. 

Pronotum well  haired; 
^-'''"  '  margins  subtruncate, 

the    dorsum  arched 

transversely;     lateral 

/  lobes  longer  than 

deep,  the  ventro-ceph- 
alic  angle  rounded, 
the  ventro-caudal  an- 
gle distinct.  Tegmina 
corneous,  distinctly' 
glabrous,  the  angle  of 
the  dorsal  and  lateral 
fields  moderately 
marked;  veins  poorly' 
defined  and  longitudi- 
nal in  disposition,  with 
very  few  distinct  l)ranches;  distal  margin  with  a  distinct  emargination 
slightly  mesad  of  the  vein  dividing  the  two  fields.  Cerci  about  two- 
thirds  the  length  of  the  tegmina,  tapering;  ovipositor  reaching  to  the 
tips  of  the  cerci,  evenh'  and 
moderately  arcuate^  apex  acute, 
the  dorsal  margin  with  a  very 
sliglit  preapical  emargination, 
margins  unarmed;  subgenital 
plate  moderately  produced,  the 
apex  narrowly  and  triangularly 
emarginate.  Cephalic  tibiie 
with  a  distinct  linear  longitu- 
dinal imperforate  tympanum. 
Median  limbs,  particularly  the 
tibia*,  slenderer  than  the  cepha- 
lic. Caudal  femora  strongl}- 
inflated  proximad,  tapering 
evenly  to  the  slender  tips;  cau- 
dal tibiie  very  slender,  slightly 
longer  than  the  femora,  sup- 
plied with  three  pairs  of  spurs, 
very  long  and  spiniform. 

General  colors  orange-rufous 
and  shining  black.  Head  orange-rufous  with  several  obscure  brownish 
maculations;  eyes  isjibclla-color;  antennte  with  the  proximal  and  sec- 
ond joints  black,  the  remainder  buff;  palpi  buff  except  the  terminal 


Fig.  8.— Symphyloxiphi's  maonifictm.    Dorsal 
view  of  type.    (x  7.) 
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joint,  which  is  black.  Pronotum  orange-rufous.  Abdomen  and  teg- 
mina  shining  black;  ovipositor  ferruginous,  the  distal  half  darker  than 
the  proximal;  cerci  buff,  the  tips  darker.  Cephalic  and  median  limbs 
black,  except  the  proximal  half  of  the  metatarsi,  which  is  buflfy. 
Caudal  femora  butf  with  a  broad  subfusiform  bar  of  black  on  the 
lateral  face;  caudal  tibiae  blackish,  the  spurs  and  tarsi  bully,  the  spui"s 
with  dark  tips. 

Meamirements. 
>  -  ^1 

i  nun. 

\    Length  of  body ft.  1 

]    Length  of  pronotum 1.1 

Length  of  tegmen 3. 1 

Length  of  caudal  femora o.  0 

Length  of  ovipositor '2.1 


The  type  is  unique. 
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NOTES  ON  SOME   RECENT   ADDITIONS  TO  THE  EXHIBI- 
TION  SERIES  OF  VERTEBRATE  FOSSILS. 


By  Charles  W.  (iilmore, 

Of  the  IkptirtmerU  of  (ieology. 


INTRODUCTION. 

The  purpose  of  these  brief  notes  is  to  call  attention  to  some  of  the 
more  important  accessions  recently  placed  on  exhibition  in  the  court 
devoted  to  Vertebrate  Paleontology  in  the  T.  S.  National  Museum. 

A  SKELETON  OF  RHAMPHORHYNCHUS  GEMMINGI  Meyer. 

One  of  the  specimens  secured  especially  for  the  Museum  exhibit  at 
the  Louisiana  Purchase  Exposition  was  a  well-preserved  example  (No. 
2420)^  of  that  curious  flying  reptile,  Rhamphorhyiichus  gemmuig!^ 
from  the  lithographic  limestone  quarries  (Upper  Jurassic),  near  Eich- 
statt,  Gennany. 

This  is  one  of  the  few  specimens  in  which  the  impressions  of  the 
wing  membrane  have  been  preserved.  The  wing  in  form  somewhat 
resembled  that  of  the  bat,  but  the  membrane  was  attached  only  to  the 
fifth  or  little  finger,  which  had  an  enormous  development.  A  critical 
examination  of  the  obverse  and  reverse  slabs  (Plates  XXX  and  XXXI) 
shows  the  linear  depressions  along  the  wing  bones  produced  by  the 
folding  of  the  mem))rane.  The  impression  of  the  rhomboidal  flap  of 
membrane,  which  probabl}'  acted  in  the  capacity  of  rudder  when  in 
flight,  may  be  seen  at  the  distal  extremity  of  the  tail.  This  specimen, 
when  entoml)ed  in  the  rocks,  had  the  wings  folded,  but  an  example  of 
R,  phyUui^uii  in  the  Yale  University  nmseum  and  several  specimens 
in  the  Bayet  Collection,  now  belonging  to^the  Carnegie  Museum, 
^Pittsburg,  Pennsylvania,  show  In^  the  impressions  that  the  wings  were 
somewhat  extended.  One  at  least  in  the  latter  collection  has  the  wings 
fully  open. 

Most  of  the  Iwnes  are  pneumatic — that  is,  hollow  and  filled  with  air, 
after  the  manner  of  birds.  The  eyes  are  protected  by  a  ring  of  scle- 
rotic plates  (see  Plate  XXX),  somewhat  similar  to  those  found  around 

«Cataloj?ue  number  of  the  U.  S.  National  Museum. 
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the  eyes  of  the  I(*hthyosaur8.  The  teeth  are  small,  few  in  number 
and  very  sharp.  All  of  the  American  forms  are  supposed  to  l>e 
edentulous. 

The  remains  of  these  reptiles  occur  in  Europe  and  North  America 
in  rocks  of  Jurassic  and  Cretaceous  age.  Pteranodon  and  allied  forms 
are  particularly  abundent  in  the  Niobram  chalk  of  Kansas. 

Me<vturemenft(. 


\  Inches. 


Length  of  skull 

I^ength  of  tail 

Length  of  fifth  digit 

KKtimated  expanse  of  wings  . 


4} 
134 

m 

40 


SKULL  OF  TRICERATOPS  CALICORNIS  Marsh. 

In  the  series  of  Ceratopsia  remains  preserved  in  the  National 
Museum  is  a  considerable  part  of  a  skeleton,  the  type  of  Tricei^atops 
calicortiU  (No.  4928)."  This  species  was  described*  })y  Prof.  O.  C. 
Marsh  just  prior  to  the  removal  of  that  part  of  the  fossil  vertebrate 
collection  belonging  to  the  IT.  S.  (leological  Survey  from  New  Haven  to 
Washington,  and  was  based  upon  certain  peculiarities  observed  in  the 
nasal  horn-core. 

Plate  XXXII  shows  the  skull  and  predentary  of  this  animal  as  it  is 
now  exhibited.  This  specimen  Sk.  2J>^  2171  ^'  was  collected  by  the  late 
Mr.  J.  B.  Hatcher  from  the  Cretaceous  (Laramie),  on  Lance  Oeck, 
(Converse  County,  Wyoming,  in  1891. 

With  the  exception  of  the  left  parietal  (of  which  only  a  small  por- 
tion remains)  this  side  of  the  skull  is  very  complete.  The  frill  and 
jugal  region  of  the  opposite  side  are  wanting.  The  other  parts  of  the 
skeleton  preserved  are  a  portion  of  the  atlas,  11  presacral  vertebras, 
part  of  the  sacrum,  portions  of  both  ilia,  2  pubes,  quite  complete, 
several  cervical  and  thoracic  ribs,  and  numerous  fragments  of  the 
skull  and  other  body  elements,  including  many  short  pieces  of  the 
ossified  tendons,  so  common  along  the  backbone  of  Trachodon.  In 
cleaning  the  sacrum  of  No.  1:928  ossified  tendons  were  found  embedded 
in  the  matrix,  situated,  as  they  nuist  have  been  in  life,  in  the  muscles 
along  the  back  on  either  side  of  the  spinous  processes  of  the  vertebrae. 
This  is  the  tirst  time  these  tendons  have  been  found  so  far  posteriorly 
in  a  member  of  the  Ceratopsia,  although  their  presence  there  had  been 
suspected. 


«  Catalogue  nuuilx.^  of  the  U.  8.  National  Museum. 
^  American  Journal  of  Science,  (i),  VI,  p.  92. 
^Hatcher's  original  field  number. 
^'Marsh's  number. 
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Sk.  29  is  the  largest  of  the  Tricoratops  skulls  preserved  in  the  col- 
lection of  this  museum.     The  principal  dimensions  are  as  follows: 

Greatest  length  from  front  of  beak  to  back  of  parietal,  6  feet  5  inches. 
Greatest  length  from  front  of  beak  to  end  of  occipital  condyle,  about  4  feet. 
Height  of  post-orbital  horn-core,  30  inches. 
Anterior-posterior  diameter  of  same  horn-core  at  base,  12  inches. 

SKULL  OF  DICERATOPS   HATCHERI   Lull.o 

Plates  XXXIII  and  XXXIV  illustrate  the  front  and  side  views  of 
the  skull  of  a  new  member  of  the  Ceratopsia  recently  described*  by 
Mr.  J.  B.  Hatcher  as  pertaininjf  to  a  distinct  genus  and  species. 

The  type,  No.  2412^  (originally  designated  by  the  field  number  as 
Sk.  25),  was  collected  about  3  miles  southwest  of  the  mouth  of 
Lightning  Creek,  Converse  County,  Wyoming,  by  Messrs.  Hatcher 
and  Utterback,  in  1891. 

The  skull  is  all  that  is  known  of  this  animal,  and  when  found  was 
inclosed  in  a  hard  sandstone  concretion.  According  to  Hatcher,  this 
concretion  ''had  entirely  weathered  out  of  the  surrounding  sandstone 
and  stood  at  an  altitude  of  5  or  6  feet  above  the  ground,  firmly 
attached  beneath  to  another  concretion.  The  skull  stood  on  its  nose, 
with  the  frill  pointing  upward." 

The  tips  of  the  horn-cores  and  the  crest  of  the  parietals  had  been 
eroded  away.  These  portions  (see  Plate  XXXIII)  have  been  restored 
in  plaster,  but  otherwise  the  skull  is  very  complete  and  but  little  dis- 
torted for  a  fossil  of  such  robust  proportions. 

The  absence  of  a  nasal  horn-core  and  the  presence  of  large  fenestrce 
on  either  side  of  the  frill  (see  Plate  XXXIII)  in  the  squamosals  consti- 
tute the  essential  characters  upon  which  this  genus  is  based. 

Doctor  Lull,  in  a  note  following  the  description  of  this  form,  makes 
the  suggestion  that  the  openings  in  the  squamosals  may  possibly  be 
pathologic.  While  it  is  true  that  the  two  apertures  are  not  symmet- 
rical, the  pathologic  character  of  the  anterior  border  of  the  larger 
opening  would,  to  my  mind,  account  for  the  asymmetry  of  the  two 
fenestrae.  A  comparison  of  Hatcher's  drawing  of  the  dorsal  view  (Plate 
XIII,  fig.  2*)  with  the  photograph  of  the  anterior  view  (see  Plate 
XXXIII  of  this  paper)  shows  at  once  that  the  right  opening  has  been 
incorrectly  placed  in  the  drawing.     It  will  also  be  noticed  that  these 

« In  editing  Mr.  Hatcher's  Monograph  on  the  Ceratopsia,  Dr.  R.  S.  Lull  found  in 
the  manuscript  a  description  of  this  specimen,  to  which,  however,  no  name  had  been 
assignee!.  Doctor  Lull  has  given  it  the  very  appropriate  title  of  Diceratops  hatcheri^ 
the  generic  name  being  suggested  by  the  lack  of  the  nasal  horn,  while  the  specific 
name  serves  "to  commemorate  Mr.  Hatcher's  work  in  connection  with  this  remark- 
able type." 

&  American  Journal  of  Science,  XX,  Dec,  1905,  pp.  413-419,  pi.  xiii. 

<J  Catalogue  number  of  the  U.  S.  National  Museum. 
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fenestrae  (except  in  size,  as  explained  above)  are  quite  symmetrically 
placed,  the  distance  from  the  lateral  border  being  practically  the  same 
on  either  side.  Although  these  openings  occur  on  the  unprotected 
border  of  the  frill,  it  would  be  a  remarkable  coincidence  for  the  animal 
to  have  been  wounded  in  such  an  identical  manner  on  both  sides  and  in 
the  places  where  the  bone  is  heaviest. 
The  skull,  as  exhibited,  was  prepared  by  the  writer: 
Principal  measurements, — Greatest  length,  6  f eet  1  inch;  greatest 
breadth,  4  feet  2  inches. 

A  MOUNTED  SKELETON  OF  MASTODON. 

Of  all  the  extinct  animals  none  is  found  more  widely  distributed 
geographically,  and  probably  few  are  better  known  to  the  layman,  than 
the  mastodon.  It  appears  to  be  the  popular  belief  that  the  mastodon 
was  a  very  much  larger  animal  than  the  elephant  of  to-day,  but  in 
reality  it  did  not  exceed  the  Indian  elephant  in  size,  though  propor- 
tionately lower  and  more  heavily  built.  The  largest  males  rarely 
reached  a  height  of  10  feet  and  the  females  were  much  smaller. 

The  mastodon  skeleton  (No.  2106)^  rex^ently  placed  on  exhibition 
(Plate  XXXV)  in  the  U.  S.  National  Museum  is  a  well-preserved 
specimen  of  an  adult  female,  which  has  been  identified  by  Mr.  F.  A. 
Lucas  as  pertaining  to  the  species  Mammut  americanum.. 

The  specimen  was  found  in  1901  by  Mr.  Levi  Wood  in  a  peat  swamp 
on  his  farm  near  Church,  Michigan. 

After  exhuming  a  few  of  the  best  preserved  bones,  the  right  to  dis- 
inter the  remainder  of  the  skeleton  was  purchased  by  the  Museum 
authorities,  and  Mr.  Alban  Stewart  was  detailed  to  complete  the  exca- 
vating as  well  as  to  prepare  the  specimen  for  shipment  to  Washington. 

It  was  found  that,  although  the  skeleton  lay  on  its  left  side  and 
apparently  in  good  position  for  the  preservation  of  all  its  parts,  all 
of  the  leg  bones  were  missing,  except  those  of  the  right  fore  limb. 
The  specimen  is  one  of  the  many  curious  examples  of  the  lac*k  of  impor- 
tant bones  that  one  would  naturally  expect  to  l>e  present,  while  other 
bones  that  might  have  been  lost  were  preserved. 

The  skeleton  was  embedded  in  peat  a  few  feet  below  the  surface  and 
immediately  above  an  18-inch  stratum  of  blue  clay. 

The  bones  recovered  consist  of  a  skull  and  lower  jaws,  1  tusk 
partially  complete  and  the  basal  portion  of  the  other,  7  cervicals, 
17  dorsals,  3  lumbars,  sacrum,  11  caudals,  30  ribs,  a  portion  of  the 
sternum,  pelvis  very  complete,  the  right  fore  limb,  and  numerous  foot 
bones. 

The  skeleton  was  first  mounted  by  Mr.  Alban  Stewart,  under  the 
direction  of  Mr.  Lucas,  and  was  included  as  a  portion  of  the  National 

"Catalogue  number  of  U.  S.  National  Museum. 
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Museum  exhibit  at  the  Louisiana  Purchase  Exposition  at  St.  Louis, 
Missouri,  in  1904. 

The  missing  parts  were  restored  in  plaster,  with  the  exception  of 
the  left  hind  limb  (No.  4980),  which  belongs  to  an  individual  of  about 
the  same  size  and  proportions  from  Kimmswick,  Missouri.  The 
restored  parts  are  colored  to  resemble  the  bone,  although  the  shade 
differs  sufficiently  to  be  readily  distinguished. 

The  skeleton  at  the  highest  point  is  about  7  feet  7  inches  above  the 
base  and  is  14  feet  from  the  tip  of  the  tusks  to  the  tail. 
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Skeleton  of  Rhamphorhynchus  qemmingl 

For  explanation  of  plate  see  page  607. 
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Skeleton  of  Rhamphorhynchus  qemminqi. 
For  explanation  of  plate  see  paoe  607. 
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Lateral  View  of  the  Skull  of  Diceratops  hatcheri. 

For  explanation  of  plate  see  page  609. 
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SYNOPTIC  LIST  OF  PARAGUAYAN  ACRIDID^,  OR  LO- 
CUSTS, WITH  DESCRIPTIONS  OF  NEW  FORMS. 


By  Lawrence  Bruner, 

o/  the  University  of  Nebraska. 


The  present  paper  is  based  primarily  on  the  extensive  collection 
obtained  from  Mr.  W.  T.  Foster,  of  Sapucay,  Pai'agua}^  and  now 
belonging  to  the  United  States  National  Museum.  In  addition,  the 
writer  has  personally  collected  in  that  country,  besides  having  pur- 
chased several  small  collections  from  that  section  of  South  America. 

To  make  the  paper  as  complete  as  possible,  .Giglio-Tos's  papers  have 
been  consulted,  and  all  the  forms  not  represented  in  the  collections 
studied  have  been  included. 

TABLE  FOR  DETERMINING  THE  SUBFAMILIES  OF  PARAGUAYAN 

LOCUSTS. 

a.  Claws  of  feet  without  a  cushion  or  arolium  between  them;  pronotum  extending 

over  the  abdomen;  tegmina  or  front  wings  lobiform Tkttiginje 

aa.  Claws  with  the  cushion  or  arolium  present;  pronotum  not  extending  over  the 
abdomen. 
6.  Antennse,  or  feelers,  shorter  than  the  front  femora,  or  thighs. 

c.  Head  short,  compressed  in  front Eum astacin^ 

cc.  Head  greatly  elongated,  body  apterous  or  subapterous ProscopinjE 

bb,  Antennffi  as  long  or  longer  than  the  front  femora, 
c.  Prostemum,  or  breast,  between  base  of  front  pair  of  legs  smooth;  not  provided 
with  a  tubercle,  swelling,  or  spine. 
d.  Fastigium  of  the  vertex  but  little  declivous,  meeting  tlie  face  in  a  more  or 
less  well-defined  angle,  the  face  usually  very  oblique.     Wings,  as  a  rule, 

without  a  dusky  band Truxalin^ 

dd.  Fastigium  of  the  vertex  rounded  at  its  point  of  junction  with  face,  the 
latter  vertical  or  nearly  so.     Wings  when  present  usually  with  colored 

disk  and  well-defined  dusky  band (Edipodina 

cc.  Prostemum,  or  breast,  between  base  of  front  pair  of  legs  laminately  elevated 
in  front,  tuberculate  or  spined. 
d.  Foveolje  of  the  vertex  above,  contiguous,  forming  the  apex  of  the  fastigium. 
Rather  clumsy  insects,  usually  without  or  with  abbreviated  wings,  but 

occasionally  with  these  appendages  complete PYRGOMORPHiNiE 

dd,  Foveol«e  of  the  vertex  lateral,  never  forming  the  apex  of  the  vertex,  often 
closed  behind  or  entirely  wanting.  Prostemum  distinctly  spined  or 
tuberculate.    Wings  variously  formed Acridiin<« 

Proceedinqs  U.  S.  National  Museum,  Vol.  XXX— No.  1461. 
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Su'bfkzxiily  TKTTIGrlN.^:. 

The  grouse  locusts  are  especially  numerous  in  the  Tropics,  but  on 
account  of  their  small  size  and  inconspicuous  colors  are  rarely  collected 
except  by  specialists.  A  few  are  at  hand  and  others  have  been  reported 
upon  as  coming  from  Paraguay.  The  two  forms  herewith  described 
as  new  are  characterized  by  Dr.  J.  L.  Hancock,  to  whom  they  were 
submitted  for  study. 

TABLE  FOR  DETERMINATION  OF  GENERA. 

a.  Front  thighs  more  or  less  carinated  above;  front  margin  of  pronotmn  in  middle 
not  advanced  upon  the  back  of  head. 
6.  Body,  even  of  the  female,  quite  slender,  the  apex  of  pronotum  greatly  extended 

beyond  the  tip  of  hind  femora Nephele  Bolivar 

bb.  Body  in  both  sexes  obese,  the  apex  of  pronotum  not  at  all  or  but  little  extended 

beyond  the  tip  of  hind  femor ApoUttix  Hancock,  ParaJUtHx  Bolivar 

aa.  Front  thighs  not  compressed,  rather  broadly  and  distinctly  grooved;  front  margin 
of  pronotum  in  middle  angulate  or  more  or  less  advanced  upon  the  occiput 
h.  Vertex  in  front  terminating  in  oblique  carinse;  frontal  costa  rather  broadly 

sulcate : TeUigidea  Scudder 

bb.  Vertex  in  front  not  carinate;  frontal  costa  very  narrojvly  sulcate. 

Batrachidea  Serville 
NEPHELE  Bolivar. 

NEPHELE  ASMOD/EUS  (ServUle). 

Tetrix  asmodsms  Sbbville,  Hist.  Nat.  Orthopt.,  1839,  p.  760. 
Nephele  asmodssus  Bolivar,  Essai  Tettigidae,  1887,  p.  79. 

Habitat. — ^This  insect  is  credited  to  Asuncion,  Pai-aguay,  by  Bolivar.** 

NEPHELE  GRACILIS  Bruner. 

This  insect,  according  to  Doctor  Hancock,  belongs  to  the  genus  Para- 
tettix  and  comes  near  to  P.  caudatus  (Saussure).    It  occurs  at  Asuncion. 

APOTETTIX    Hancock. 

The  representatives  of  this  genus  fall  between  Tettix  and  Paratettix. 
They  differ  chiefly  in  the  structure  of  the  vertex  and  in  having  the  first 
joint  of  the  hind  tarsi  decidedly  longer  than  the  third.  The  following 
description  waj*  drawn  up  by  Dr.  J.  L.  Hancock,  to  whom  the  species 
is  to  be  credited: 

APOTETTIX  BRUNERI,  new  species  (Hancock). 

Characters. — Male,  body  scabrus  subtuberculate;  moderately  robust; 
ferrugineous,  with  the  tibiee  more  or  less  lightly  bianulate  with  fus- 
cous, tarsal  apices  of  the  same  color.  Head  well  crowded  under  the 
pronotum  to  the  eyes,  not  at  all  elevated  or  exserted.  Vertex  short, 
nearly  twice  the  breadth  of  one  of  the  eyes;  median  carina  distinct,  little 

«Boii.  Mus.  Zool.  Anat.  Torino,  XV,  1900,  No.  377,  p.  3. 
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elevated  anteriorly  and  produced;  on  either  side  between  the  eyes 
shallowly  fossulate,  but  only  lowering  the  vertex  very  little  below  the 
level  of  the  eyes.  Eyes  small  and  globose.  Frontal  costa  widely 
sulcate,  the  rami  evenly  divergent  forward  to  the  median  ocellus,  con- 
vexly  produced  between  the  antennae.  Pronotum  anteriorly  truncate, 
posteriorly  subulate,  extending  backward  beyond  the  hind  femora  a 
distance  equal  to  about  half  their  length;  dorsum  rugose-scabrus, 
subtuberculose,  rather  wide  between  the  shoulders,  lightly  convex, 
and  behind  the  shoulders  little  flattened;  humeral  angles  distinct, 
widely  angulate  and  carinate;  anterior  carinte  abbreviated  being  barely 
shorter  than  the  eyes;  median  carina  of  pronotum  percurrent,  in  front 
of  the  shoulders  arcuate  subdepressed;  the  posterior  angles  of  the 
lateral  lobes  very  little  angulato-laminate  outward,  and  obliquely  trun- 
cate behind;  elytral  and  posterior  sinuses  nearly  equal  in  depth. 
Elytra  oval;  wings  caudate,  passing  the  pronotal  process.  Anterior 
femora  compressed,  the  superior  carinte  convex,  the  lower  margin 
undulate;  breadth  of  middle  femora  equal  to  about  one-half  that  of  its 
length,  carinse  strongly  compresso-carinate,  above  and  below  little 
lobate;  posterior  femora  stout,  the  margins  arcuate,  minutely  serru- 
late; posterior  tibiae  plurispinose,  canthi  minutely  serrulate;  the  first 
article  of  the  posterior  tarsi  distinctly  longer  than  the  third,  the  first 
two  pulvilli  equal  in  length  and  acute,  the  third  little  longer  and  flat 
below.  Total  length  of  body  10.2  mm.;  pronotum  8.6  mm.;  posterior 
femora  4.5  mm. 

Type.— Cat  No.  9754,  U.S.N.M. 

Habitat, — Paraguay,  January  25,  1901. 

This  species  is  distinguished  from  the  other  members  of  ApotetttiP 
by  the  broader  vertex,  the  more  scabrus  dorsum  and  the  subproduced 
obliquely  truncated  posterior  angles  of  the  lateral  lobes  of  pronotum. 

PARATETTIX  Bolivar. 

PARATETTIX  SCHOCHII  Bolivar. 

Paratettix  schochii  Bolivar,  Essai  Tettigidse,  1887,  p.  100. 

This  insect  is  credited  to  Asuncion,  Paraguay,  by  Giglio-Tos.  It  is 
quite  possible,  however,  that  this  is  an  error  and  another  insect  is 
referred  to. 

PARATETTIX  BORELLII  Giglio-Tos. 

Paratettix  borelln  GiQUO-ToH,  Boll.  Mus.  Zool.  Anat.  Torino,  XII,  1897,  No.  302, 

p.  28. 
ParateUix  ioltecus  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 

p.  5. 

Habitat. — Very  common  throughout  middle  Argentina  and  north- 
ward. Quite  likely  also  occurs  in  Paraguay,  though  no  specimens  are 
at  hand  from  that  country. 
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PARATETTIX  CNEMIDOTUS  (Burmeister). 

Tetrix  aiemidota  Burmeister,  Handb.  Ent.,  II,  1838,  p.  659. 
Paraiettix  memidotus  Bolivar,  Essai  Tettij^dae,  1887,  p.  100. 

Ilahltat,  —This  Brazilian  insect,  so  thinks  Giglio-Tos,  has  been  taken 
in  the  Province  of  Jujuy,  Argentina.  It  no  doubt  occurs  as  well  in 
Paraguay,  since  most  of  the  representatives  of  this  subfamily  enjoy 
a  rather  wide  distribution. 

PARATETTIX  CAUDATUS  (Saussure). 

One  female  labeled  simpl}^  ''Pai'aguay,''  January  25,  1901,  and  two 
females  and  a  male,  from  Sapucay,  Paraguay.    W.  T.  Foster,  collector. 

TETTIGIDEA  Scudder. 
TETTIGIDEA  MULTICOSTATA  Bolivar. 

Tettiffidea  multicostatn  Bolivar,  Essai  Tettigidas  1887,  p.  125. 

Hahitat, — This  species  is  Tepresented  by  specimens  coming  from 
Sapucay,  where  they  were  taken  by  W.  T.  Foster.  It  is  also  known 
to  occur  quite  commonly  throughout  northern  Argentina  and  southern 
Brazil  (Bolivar,  Giglio-Tos). 

TETTIGIDEA  GRACILIS  Bruner. 

Tettigidea  gracilis  Bruner,  Locusts  of  Argentina,  1900,  p.  17. 

Ilahltat, — A  single  specimen,  the  type,  of  this  insect  is  at  hand.  It 
was  taken  on  the  steamer  near  the  borders  of  Paraguay  by  the  writer. 
It  is  evidently  a  native  of  that  country  as  well. 

BATRACHIDEA  Serville. 
BATRACHIDEA  FI  AVONOTATA  Bolivar. 

BcUrachidea  flavonotata  Bolivar,  Essai  Tettigidae,  1887,  p.  126. 
ITahUat.  —Asuncion,  Paraguay.     Possibly  the  same  as  the  following 
species,  descril>ed  by  Hancock: 

BATRACHIDEA  NOTATA.  new  species   (Hancock). 

Characters, — Male,  body  granulose,  ferrugineo-fuscous,  lateral  lobes 
and  lower  portion  of  face  similarly  colored,  legs  pale.  Vert-^x  equal 
to  one  of  the  eyes  in  breadth,  distinctly  flattened  and  nearly  on  a  level 
with  thee3^es,  narrowed  forward,  the  front  margin  truncate,  on  either 
side  with  minute  abbreviated,  rounded  carina?,  mid-carina  vestigial  and 
minutely  elevated  anteriorly.  Eyes  subglobose.  Frontal  costa  nar- 
rowly compressed,  facial  contour  depresso-convexed,  very  little  pro- 
duced, not  at  all  sinuate.  Pronotum  anteriorly  strongly  spinlform 
produced,  posteriorly  the  apical  process  abbreviated  acute,  notextended 
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backward  to  the  knees,  antero-lateral  margin  behind  the  frontal  spine 
very  shallowly  convexly  excav  ate  on  each  side,  anterior  carinee  behind  the 
front  margin  distinctly  convergent  backward,  in  length  not  quite  equal 
to  that  of  the  eyes,  median  carina  percurrent,  substmight,  little  com- 
presso-elevated,  behind  the  spine  anteriorly  as  far  backward  as  the 
sulci  divstinctly  compressed,  and  barely  elevato-arcuate  forward.  Elytra 
elongate,  acuminate  forward,  widest  near  the  apex,  and  presenting  a  large 
oval  pale  macula,  occupying  about  a  third  of  the  elytral  area  posteri- 
orly (probably  smaller  in  the  female);  wings  undeveloped.  Femoral 
margins  entire,  posterior  femora  stout,  the  superior  margin  arcuate, 
the  antegenicular  denticle  acute;  posterior  tibia*  plurispinose,  the 
canthi  minutely  serrulate  and  little  expanded  toward  the  apex;  the 
first  article  of  the  posterior  tarsi  with  the  third  pulvilli  barely  longer 
than  the  first  and  second  and  straight  below. 

Total  length  of  body,  9  mm. ;  pronotum,  6.5  mm. ;  posterior  femora, 
5  mm. 

Type.—Cnt.  No.  9755,  U.S.N.M. 

Habitat. — Sapucay,  Paraguay.     W.  T.  Foster,  collector. 

Siabf»rixily    KTTM:A8"rA.CIN^vK. 

No  specimens  of  this  group  are  at  hand,  but  the  following-named 
genera  and  species  are  known  to  occur  in  the  region  covered  by  the 
present  paper: 

TABLE  FOR  DETERMINATION  OF  GENERA. 

a.  Fastigium  of  the  vertex  very  narrow,  scarcely  or  not  at  all  projecting  in  advance 

of  the  eyes Eumastaj:  Burr 

an,  Fastigium  of  the  vertex  wider  and  more  or  less  projecting  in  advance  of  the 
eyes Masyntes  Karsch 

EUMASTAX   Burr. 

This  generic  name  has  recently  been  suggested  by  Malcolm  Burr^ 
in  place  of  Mastax  Perty,  which  had  been  used  several  years  before 
in  Coleoptera.  This  l>eing  the  typical  genus  of  the  subfamily  necessi- 
tated the  changing  of  that  name  also. 

TABLE  FOR  DETERMINATION  OF  RPECIES. 

a.  Apex  of  the  vertex  above  the  eyes,  when  viewed  from  the  side,  not  visible. 
Tegmina  and  wings  fully  developed.  Posterior  femora  irregularly  black 
spotted jKirdalina  Burr 

aa.  Apex  of  the  vertex  alx)ve  the  eyes  when  viewed  from  the  side  plainly  visible. 
Deflexed  lobes  of  the  protonum  with  the  anterior  angle  obt use.. terwcotor Burr 

EUMASTAX  PARDALINA  Burr. 

Eumaslojc  pardalina  Bi'rr,  Essai  sur  les  Eumastacides,  p.  51. 
This  insect  was  descril)ed  as  coming  from  Paraguay. 


o  Anales  de  la  Sociedad  P^pailola  de  Historia  Natural,  XXVIII,  1899. 
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EUMASTAX  VERSICOLOR  Burr. 

Eurruutax  vernoolor  Burr,  Eesai  sur  lee  Eumastacidee,  p.  54. 
This  is  also  a  Paraguayan  species. 

MASYNTES  Karsch. 
TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Tegmina  lobiform,  elliptical,  the  apex  broadly  rounded.      Pronotum  truncate 

behind,  the  middle  minutely  notched bcreUii  Gigiio-Toe 

aa,  Tegmina  and  wings  perfectly  developed.  Pronotum  rounded  behind,  the  middle 
not  notched tigrii  Burr 

MASYNTES  BORELLII  Giglio-Tos. 

Masyntes  bordlii  Giglio-Tob,  Boll.  Mus.  Zool.  Anat.  Torino,  XII,  1897,  No.  302, 
p.  17. 

It  has  been  taken  at  San  Pedro,  Pai*aguay. 

MASYNTES  TIGRIS  Burr. 

This  is  also  recorded  as  coming  from  Paraguay. 

SublHrnily  P»ROSCOI>IN^E. 

As  indicated  in  the  table  for  determining  the  subfamilies  of  Para- 
guayan locusts,  it  will  be  seen  that  the  insects  belonging  to  this  sub- 
family are  rather  long,  wingless,  and  resemble  to  a  certain  extent  the 
different  species  of  walking  sticks,  or  stick  insects.  Thus  far  there 
have  been  reported  as  coming  from  this  region  but  four  species.  A 
number  of  others  should  be  added.  They  belong  to  the  two  genera 
that  may  be  separated  by  the  accompanying  table. 

TABLE  FOR  DETERMINATION  OF  GENERA. 

a.  E^notnm  cylindrical,  not  separated  from  the  proetemum  by  longitudinal  lines. 
Body  comparatively  heavy  in  the  female;  antenna  nearly  as  long  or  a  trifle 

longer  than  the  vertex TetanorhynchuB  Brunner 

€La.  Pronotum  more  or  less  flattened  from  above,  divided  from  the  proetemum  by  a 
longitudinal  line.  Body  long  and  slender  even  in  the  female;  the  vertex  in 
both  sexes  advanced  beyond  the  tip  of  the  antennse Cephalocctma  Serville 

TETANORHYNCHUS  Brunner. 
TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Rostrum  of  the  female  distinctly  shorter  than  the  remainder  of  head,  attenuated 

toward  the  apex humilis  Giglio-Toe 

aa.  Rostrum  of  the  female  distinctly  longer  than  the  remainder  of  head. 
6.  Rostrum  with  the  apex  strongly  clavate,  posterior  tibiee  armed  above  with 

14-22  spines  on  the  inner  and  outer  rows borellii  Giglio-Toe 

66.  Rostrum  attenuate  toward  the  apex.     Posterior  tibiie  armed  above  with  13 
spines  on  the  inner  and  outer  rows aiigudiroshrit  Brunner 
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TETANORHYNCHUS  HUMILIS  Giglio-Tos. 

TOanarhynchus  humilis  Gmhio-Tos,  Boll.  Mus.  Torino,  XII,  No.  302,  p.  18  (1897). 
Hahitdt, — San  Lotenzo,  Province  of  Jujuy,  and  northward  and  east- 
ward .     (Giglio-Tos. ) 

TETANORHYNCHUS  BORELLII  Giglio-Tos. 

Tetanorhynchtis  boreUii  Giglio-Tos,  Boll.  Mas.  Torino,  No.  302,  p.  18  (1897). 
Habitat. — Same  localities  as  the  preceding,  and  likewise  Bolivia. 
(Giglio-Tos.) 

\ 

TETANORHYNCHUS  ANGUSTIROSTRIS  Brunner. 

Tetanorhynchus  angustirostris  Brunnbr,   Verhandl.  d.    k.  k.    Zool.    bot.    Ges., 
XXXIX,  p.  107  (1890). 

IfaMtat.—  S^Ln  Jos^,  Argentina.  (Brunner.)  Possibly  also  from 
Pamguay. 

CEPHALOCCEMA    Serville. 

CEPHALOCCEMA  COSTULATA  Burmeister. 

Plate  XXXVI,  fig.  1. 

The  collection  contains  several  specimens  of  both  sexes  of  undoubted 
costulata^  which  were  taken  at  Sapucay  by  W.  T.  Foster.  It  has  also 
been  previously  reported  by  Brunner  and  Giglio-Tos  as  occurring  in 
Paraguay. 

CEPHALOCCEMA  CALAMUS  Burmeister? 

The  collection  contains  several  specimens,  both  males  and  females,  of 
an  insect  which  runs  to  calamus  in  Brunner's  synoptic  table,  but  which 
are  too  small  by  about  10  mm.  (female)  and  30  mm.  (male).  An  exami- 
nation of  their  sexual  appendages  points  to  maturity.  Should  this 
insect  prove  to  be  distinct  from  calamus^  the  name  hurmeisteri  is 
proposed  for  it.  The  following  brief  diagnosis  will  show  wherein  it 
differs  from  that  species  as  characterized  by  Burmeister: 

Abdomen  in  some  specimens  showing  faint  cost«e;  pronotum  weaklj'^ 
granulose;  antennae  shorter  than  (female)  or  considerably  longer  than 
(male)  the  rostrum;  the  latter  about  equal  to,  in  female,  or  about  two- 
thirds  as  long,  male,  as  the  rest  of  head,  its  apex  blunt  and  gently 
depressed  or  curved  downward.  Hind  femora  with  13  or  14  spines 
in  outer  row. 

Length  of  body,  male  60,  female  94;  of  head,  male  8,  female  16;  of 
rostrum,  male  3,  female  8.5;  of  pronotum,  male  10.6,  female  17;  of 
hind  femora,  male  21,  female  29;  of  anterior  femora,  male  7,  female 
10  mm. 

Ilahitat. — Sapucay,  Paraguay,  January  to  March.  W.  T.  Foster, 
collector. 
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CEPHALOCCEMA  TERETIUSCULA  Brunner. 
This  inject  is  also  credited  to  Paraguay.'' 

CEPHALOCCEMA,  species. 

A  fourth  species  of  this  genus  is  represented  by  a  single  nymp 
which  was  taken  })}'  the  writer  during  the  month  of  September  at  &i 
Bernardino.  It  is  a  rather  robast  form  with  short,  stout  legs,  and  i 
which  the  rostrum  of  the  vertex  is  broad,  sulcate,  evenly  taperinfi 
and  longer  than  the  rest  of  the  head.  The  hind  tibiae  are  provide* 
with  17  spines  on  the  inner  and  19  on  the  outer  upper  margin  am 
below  with  a  few  minute  ones  on  the  outer  edge.  The  pronotum  an< 
abdomen  above  are  furnished  with  longitudinal  costie  in  the  fashion  o 
rostulata. 

Several  additional  species  are  liable  to  occur  in  Paraguay.  Thos< 
the  habitat  of  which  is  known  and  would  permit  of  this  are  alsc 
included  in  the  following  synoptic  table: 

TABLE  FOR  DPrTERMINATION  OF  8PFX)IE8. 

(t.  Roetrum  of  the  vertex  scarcely  as  long  as  or  but  little  longer  than  balance  of 
head.     Pronotum  punctulate  or  smooth.     Tibiae  above  on  both  sides  with  not 
more  than  16  spines. 
b.  Rostrum  of  the  vertex  much  shorter  than  the  remainder  of  head.     Abdomen 

5-ridged coatulata  Burmeister  and  burmeisteri  Bruner 

bb.  Rostrum  of    the  vertex  distinctly  shorter  than  or  but    little  longer  than 
remainder  of  head.     Abdomen  not  5-ridged. 
c.  More  robust;  rostrum  pyramidal,  acuminate,  viewed  from  the  front  narrowly 
lameUate.     Antennse  of  female  greatly  surpassing  the  rostrum. 

borellii  Giglio-Toe 
cc.  More  slender;  rostrum  with  the  sides  parallel. 
d.  Rostrum    linear,   obtuse,   viewed    from    the    front    narrowly    cruciform. 

Antennae  of  female  a  little  surpassing  the  rostrum caizana  Giglio-Tos 

dd.  Rostrum  quadrangular,  obtuse,  as  long  as  (female)  or  longer  (male)  than 

the  rent  of  head  / calamus  Burmeister 

an.  Rostrum  much  (two  or  more  times)  longer  than  the  remainder  of  head. 
b.  Pronotum  longer  than  the  head. 
c.  Pronotum  with  the  anterior  margin  not  tuberculate. 
d.  Rostrum   less  than  twice  the  length  of  remainder  of  head,  moderately 

dilated  toward  the  apex obtusa  Giglio-Tos 

dd.  RoHtruin  fully  twice  as  long  as  remainder  of  head,  strongly  dilated  toward 

the  apex magna  Giglio-Tos 

cc.  Pronotum  with  the  anterior  margin  bituberculate gigantea  Giglio-Toe 

bb.  Pronotum  shorter  than  the  head, 
c.  Rostrum  less  than  four  times  as  long  as  remainder  of  head. 
d.  Rostrum  a  trifle  more  than  twice  as  long  as  remainder  of  head;  the  ante- 
rior femora  about  two-thirds  as  long  as  pronotum Uretiuscula  Brunner 

dd.  Rostrum  three  times  as  long  as  remainder  of  head;  the  anterior  femora 

a  trifle  longer  than  the  pronotum lancea  Burmeister 

cc.  Rostrum  more  than  four  times  as  long  as  remainder  of  head. 

lineata  Brunner 


«See  Monog.  Proscop.,  p.  32. 
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The  insects  belonging  to  this  subfamily  are  much  more  numerous 
than  are  those  of  any  of  the  preceding  subfamilies;  and,  in  some 
instances,  become  sufficiently  numerous  to  be  classed  as  destructive. 
The  genera  named  in  the  following  table  are  known  to  occur  in  Para- 
guay. Two  of  these  genera  are  herewith  described  for  the  first  time, 
while  a  few  of  the  species  are  also  made  known  to  science  in  this  paper. 

TABLE  FOR  DETP:RMINATI0N  OF  GENERA. 

c  Foveolse  of  vertex  below  or  absent.     Face  usually  very  oblique. 
b.  Antennae  with  the  joints  depressed,  more  or  less  ensiform. 
c.  Wings  of  uiale  more  or  less  broadly  fenestrate. 
d,  Sides  of  the  fastigiiim  strongly  rounded,  the  apex  not  ac-uminate.    Tegmina 
acuminate  or  decidedly  obliquely  truncate.     Posterior  femora  with  the 
apical  angles  horizontally  produced,  acuminate. 
e.  Head  conical,  face  moderately  oblique.     Foveolse  of  the  vertex  indistinct, 
triagonal. 
/.  Vertex  longer  than  the  eyes.     Tegmina  of  male  broader  than  the  length 
of  the  pronotum.     Wings  of  male  very  broadly  fenestrate. 

Hyalopieryx  Charpentier 
ff.  Vertex  shorter  than  the  eyes.    Tegmina  of  male  narrower  than  the 
length  of  pronotum.     Wings  of  male  less  broadly  fenestrate. 
g,  Tegmina  obliquely  truncate  at  apex;  wings  hyaline  and  more  or  less 
infuscated.     Pronotum  with  the  lateral  carinse  continuous  uninter- 
rupted. 

h.  Larger,  general  color  green Truxalis  Linnaeus 

hh.  Smaller,  general  color  testaceous  or  ferruginous Orphula  StAl 

gg.  Tegmina  acuminate,  wings  tinted  with  dilute  red.     Pronotum  with 

the  lateral  carinee  interrupted Eutryxalis  Bniner 

dd.  Sides  of  the  fastigium  straight  or  but  gently  rounded,  the  apex  more  or 
less  acuminate.     Tegmina  broadly  rounded  or  somewhat  truncate.     Pos- 
terior femora  with  their  apical  angles  roundly  defiexed. 
e.  Fastigium  of  the  vertex  above  depressed;  without  a  longitudinal  carina. 
/.  Lateral  carinse  of  pronotum  more  or  less  converging  near  the  middle. 
The  sides  of  pronotum  compressed;   tegmina  and  wings  fully  de- 
veloped. 
g.  Wings  tinted  with  yellowish-brown;  the  tegmina  rather  broad,  their 

apex  somewhat  obliquely  truncate Parorphula  Bruner 

gg.  Wings  transparent  or  infuscated,  the  tegmina  narrower,  their  apex 

rounded. 

h.  Interspace  between  the  mesostemal  lobes  distinctly  longer  than 

wide.     Head  and  pronotum  subequal  in  length.     Frontal  costa 

distinctly  sulcate  throughout.     Front  greatly  oblique.     Lateral 

carinse  of  pronotum  subparallel   in  advance  of  the  posterior 

sulcus Orphulina  Giglio-Tos 

hh.  Interspace  between  the  mesostemal  lobes  about  as  wide  as  long. 
Head  shorter  than  the  pronotum.  Front  lees  strongly  oblique. 
Frontal  costa  scarcely  sulcate  below  the  ocellus.  Lateral 
carinse  of  the  pronotum  divergent  or  arculate  in  advance  of 

the  hind  sulcus Orphulella  Giglio-Tos 

ff.  Lateral  carinse  of  pronotum  not  converging  near  the  middle.  The 
sides  of  pronotum  not  compressed.  Tegmina  and  wings  usually 
more  or  less  abbreviated Dichramorpha  Morse 
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ee.  Fstigium  of  the  vertex  above  rounded,  provided  with  a  logitudinal 
carina. 
/.  Wings  with  the  anterior  ulnar  vein  branched  at  base.     Antenme  long, 

clavate  in  the  male.     Wings  red  and  black Toxopterus  Bolivar 

Jf.  Wings  with  the  anterior  ulnar  vein  not  branched  at  base.     Antenna 
long,  not  clavate  in  male.     Wings  hyaline,  more  or  less  tinted  with 

carmine  at  base FeneMra  Bninner 

cc.  Wings  of  male  not  fenestrate,  the  radial  veins  not  incrassate  and  constricted 
on  apical  third.  Pronotum  with  lateral  carinse  gently  diverging  posteri- 
orily;  and  with  a  pair  of  supplemental  carinse  on  disk.     Antennae  sub- 

ensiform.     Front  strongly  oblique Sinipta  8tAl 

bb.  Antennae  filiform.     Lateral  carinae  of  pronotum  parallel;  supplemental  carinte 

absent Ambl^ropidia  StAl 

aa.  Foveol«  of  vertex  visible   from    above,  always  present     Face  usually  more 
nearly  vertical  than  in  the  alternate  category. 
h.  Inner  apical  spurs  of  hind  tibiae  subequal  in  length.     Antennae,  at  least  of  male, 
nearly  or  quite  as  long  as  hind  femora. 
('.  Wings  colored.     Basal  joints  of  antennae  depressed.     Lateral  carinae  of  pro- 
notum converging  toward  the  middle.    Tegmina  without  trace  of  intercalary 

vein Dichroalettix  Bruner 

cc.  Wings  transparent.     Basal  joints  of  antennae  not  depressed.     Lateral  carinae 
of  pronotum  nearly  parallel.    Tegmina  with  the  intercalary  vein  more 
or  less  plainly  developed, 
rf.  Pronotum  provided  with  lateral  carinae,  which  are  interrupted  in  the  mid- 
dle.    Valves  of  the  ovipositor  of  normal  type Staurarhectus  Giglio-Tos 

dd.  Pronotum  entirely  without  lateral  carinae.     Valves  of  the  ovipositor  very 

blunt AmblyscapheuSf  new  genus 

66.  Inner  apical  spurs  very  unequal  in  length.     Antennae  of  neither  sex  anywhere 

near  as  long  as  hind  femora. 

c.  Lateral  foveolte  of  the  \'ertex  well  developed,  once  and  a  half  to  twice  as  long 

as  broad. 

d.  Lateral  carina^  interrupted  in  the  middle,  strongly  divergent  both  in  front 

and  behind.    The  inner  claws  of  hind  tibiae  fully  twice  the  length  of  the 

outer  one.     Wings  of  female  fully  develoi)ed Stirapleura  Scudder 

dd.  Lateral  carinte  of  the  pronotum  not  interrupted,  but  gently  divergent  in 
front  and  behind.  Inner  claws  of  hind  tibite  less  than  twice  the  length 
of  outer.     Tegmina  and  wings  of  the  female  abbreviated. 

MeloscirtuSf  new  genus 
cc.  Lateral  foveolae  of  vertex  ol)8cure,  lineSfr.     Lateral  lobes  of  pronotum  with- 
out riaised  line  or  carina. 
d.  Larger.     Lateral   carinae  of  pronotum  more  or  less  interrupted  between 
anterior  and  posterior  sulci;  diverging  strongly  anteriorly  and   poste- 

riorily PUctrotettix  McNeill 

dd.  Smaller.  Lateral  carinae  of  pronotum  but  little  or  not  at  all  interrupted; 
divergent  but  little Euplectrotettix  Bruner 

HYALOPTERYX  Charpentier. 

The  genus  Jlyalopteryx  of  which  H.  rufpejints  Charpentier  is  the 
type,  occurs  in  the  southern  part  of  tropical  South  America,  where  it 
is  represented  by  several  species. 

The  material  collected  by  W.  T.  Foster,  at  Sapucay,  contains  5  males 
and  10  females  of  this  genus.  Instead  of  agreeing  with  IL  ntfipennu 
they  differ  from  Charpentier's  description  and  figures  in  a  number  of 
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respects,  and  are  described  herewith  as  new.  A  second  species  or 
possibly  the  JK  interrupta  Brunner  from  Sao  Paulo,  Brazil,  is  also 
characterized  in  the  subjoined  synoptic  table,  as  also  species  described 
by  each,  Malcolm  Burr  and  Giglio-Tos. 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Disk  of  hind  winge  red  or  rufous. 

5.  Tegmina  of  male  much  wider  in  their  broadest  part  than  the  length  of  the 
pronotnm;  in  the  female  acuminate, 
c.  Hind  femora  without  lamellate  prolongations  at  the  apex  above.    Colored 

portion  of  wings  uniform  red  or  reddish : rufipennis  Charpentier 

cc.  Hind  femora  provided  with  lamellate  projections  at  their  apex,  the  one  on 
inner  side  more  than  twice  as  long  as  the  outer.  Colored  portion  of  wings 
much  darker  externally  so  as  to  form  a  conspicuous  arcuate  band. 

interrupta  Brunner  ? 
lameUipeSf  new  species 
bb.  Tegmina  of  male  no  wider  than  the  length  of  the  pronotnm;  in  the  female 

subacuminate specidarisj  new  species 

cut.  Disk  an<1  anal  area  of  hind  wings  subhyaline  or  yellow. 

b.  Larger.     Wings  clear  yellow;  the  anterior  field  broadly  dilated  and  fenestrate 

in  male exaggeratiis  Burr 

bb.  Smaller.     Wings  subhyaline;  the  anterior  field  in  male  but  little  dilated. 

gracilis  Giglio-Tos 

HYALOPTERYX  RUFIPENNIS  Charpentier. 

Hyalopteryx  rujipennis  Charp]5>'tier,  Orthopt.  Descr.  et  Depict.,  1853,  pi.  xlvi. 
Charpentier  simply  gives  Brazil  as  the  habitat  of  his  species.     It 
ma}^  also  occur  in  Paraguay. 

HYALOPTERYX    INTERRUPTA   Brunner?  or   HYALOPTERYX    LAMEL- 

LIPES,  new  species. 

There  are  before  me  as  I  write  several  specimens  of  a  species  of  this 
genus  that  possess  the  characters  given  at  cc  in  the  synoptic  table. 
They  come  from  Sao  Paulo,  Brazil,  which  is  in  the  same  general  region 
as  Paraguay. 

Bang  Haase  lists  Hyalopteryx  interrupta  Brunner  in  one  of  his  cata- 
logues.    I  have  been  unable  to  discover  the  place  of  publication  of  this 
'  species,  hence  do  not  know  whether  it  is  the  same  as  lameUvpes,     It  also 
belongs  to  the  same  general  region. 

HYALOPTERYX  SPECULARIS,  new  species. 

Pale  flavo-testaceous  to  bruneo-testaceous,  the  tegmina  more  or  less 
strongly  and  regularly  conspersed  with  fuscous.  The  hind  wings, 
especially  in  the  males,  showing  traces  of  a  deeper  red  band  beyond 
the  middle. 

Body  compressed,  rather  slender.  Head  about  the  same  length  as 
the  pronotum;  the  vertex  gently  ascending,  as  long  as  the  eyes, 
broadly  rounded  in  front,  convex  in  the  middle,  and  provided  with  a 
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prominent  longitudinal  carina;  frontal  costa  prominent  between  the 
antennce,  greatly  contracted  above,  sulcate  throughout  except  at  the 
narrowest  place  at  upper  end,  the  sides  parallel  to  the  transverse  facial 
groove  below  the  ocellus,  below  this  gently  and  evenly  divergent. 
Face  viewed  in  profile  gently  hollow.  Antennae  broadly  (female)  or 
narrowly  (male)  ensiform,  as  long  as  the  head  and  pronotum  combined 
in  the  male,  but  considerably  shorter  in  the  female.  Sides  of  pronotum 
nearly  parallel,  provided  with  four  or  five  well-defined  longitudinal 
ridges;  lateral  carinje  prominent  as  far  as  the  second  transverse  sulcus  ' 
where  they  divide,  one  part  continuing  as  the  carina,  while  the  other 
forms  a  supplementary  carina  near  the  sides  of  the  disk  and  to  the 
hind  extremity;  median  carina  strong,  especially  on  the  front  lobe, 
cut  about  the  middle  by  the  last  transverse  sulcus;  front  edge  straight, 
hind  margin  obtusely  angulate.  Tegmina  extending  beyond  the  apex 
of  abdomen  as  well  as  the  tips  of  hind  femora  in  both  sexes,  of  moder- 
ate width  and  bluntly  acuminate  in  the  female,  in  the  male  about  as 
broad  at  their  widest  part  as  the  length  of  the  pronotum,  also  some- 
what acuminate  at  apex.  Wings  much  shorter  than  the  tegmina,  the 
anterior  field  of  the  male  with  a  broadly  rounded  and  heavy  front  bor- 
der made  up  of  three  heavy  veins  separated  by  two  series  composed  of 
numerous  short  transverse  jmrallel  veinlets;  the  speculum  moderately 
broad  and  occupying  about  one-fourth  of  the  entire  wing,  separated 
into  sections  by  8  cross-veins.  Hind  femora  somewhat  longer  (male) 
or  about  reaching  (female)  the  tip  of  the  abdomen,  their  apices  on  each 
side  above  produced  into  short  acute  lamellaB  of  about  equal  length. 
Hind  tibiae  provided  with  about  15  spines  in  outer  row.  Subgenital 
plate  of  male  abdomen  acute,  straight,  about  twice  as  long  as  its  basal 
width.     Valves  of  ovipositor  short  and  blunt. 

General  color  dull  testaceous,  inclining  to  brownish,  the  sides  of 
head,  back  of  eyes,  and  pronotum  along  lateral  carinas  to  hind  margin 
with  a  piceous  or  dark  brown  band  that  continues  for  a  short  distance 
on  the  basal  portion  of  the  discal  field  of  tegmina.  The  latter  also 
provided  with  a  few  small  black  or  dark  brown  discal  spots  basally  and 
beyond  quite  generally  and  regularly  conspersed  with  brown;  at  the 
extreme  base  on  the  hind  margin  with  a  small  triangular  red  patch. 
Wings  with  the  anterior  field  testaceous  and  fuscous,  except  the  spec- 
ulum, which  is  colorless;  basal  half  of  radial  field  vcrmillion,  crossed 
beyond  by  a  rather  broad  band  of  claret,  the  apical  portion  and  a  nar- 
row space  adjoining  the  speculum  smoky  hyaline,  with  dusky  veins; 
in  the  female  the  greater  portion  of  the  wing  is  vermillion  with  the 
principal  longitudinal  veins  and  many  of  the  transverse  veinlets  of  the 
anterior  field  brown  or  black,  the  apical  fourth  and  outer  part  of  what 
corresponds  to  the  speculum  in  the  male  smoky  hyaline.  Face,  sides 
of  he^d,  pronotum,  pleura,  and  abdomen  sparsely  conspersed  with 
black  dots. 
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Length  of  body,  male,  27,  female,  37;  of  pronotum,  male,  4.96, 
female,  6.75;  of  tegmina,  male,  22.5,  female,  30;  of  hind  femora,  mal^ 
14.5,  female,  19;  of  antennae,  male  and  female,  10-13  mm. 

Type.— Ce^t.  No.  9728,  U.S.N.M. 

Hahitat, — Sapuca}^  Paraguay,  in  December. 

HYALOPTERYX  EXAGGERATUS  Burr. 

Hyalopteryx  exaggeraiuB  Burr,  Trans.  Ent.  Soc.  Lond.,  1902,  Pt.  2,  p.  183. 

This  insect  comes  from  the  adjoining  parts  of  Brazil  and  Bolivia.  It 
may  be  found  in  Paraguay  as  well. 

HYALOPTERYX  GRACILIS  Giglio-To8. 

Hyalopteryx  gracilis  Gi«lio-Tob,  Boll.  Mus.  Zool.  Anat.  Torino,  No.  302,  XII, 
1897,  p.  22. 

This  species  was  d^n^ribed  from  the  Bolivian  Chaco  which  borders 
on  Paraguay.    It  is  therefore  likely  to  be  found  in  Paraguay  as  well. 

TRUXALIS  Linnaeus. 

TRUXALIS  BREVICORNIS  (Linnaeus). 

Gryllus  bredcomis  Linnaeus,  Cent.  Ins.  Par.,  1763,  p.  15. 
Tnucalis  breticomis  Fabricius,  Syst.  Ent,  1775,  p.  279. 
Acridium  ensicamum  De  Geer,  Mem.  Ins.,  1773,  p.  449,  pi.  xlii,  figs.  1,  2. 
Opsoindla  punctipennis  Serville J  Hist.  Nat.  Ins.  Orth.,  1838,  p.  690. 
Truxalis  viridula  Palisot  Beauvois,  Ins.  Afr.  and  Amer.,  1807,  p.  80,  pi.  in,  fig.  4. 
OxycoryphiLs  hurkhartianus  Saussure,  Rev.  et  Mag.  Zool.,  1861,  p.  315. 
Tnixalis  adspersa  Blanchard,  Voy.  Amer.  Merid.,  VI,  Pt.  2,  1837-43,  p.  216, 
pi.  XXVII,  fig.  2. 

Sevei*al  specimens  are  at  hand  from  Asuncion  where  they  were 
collected  by  the  writer.  Giglio-Tos  also  reports  it  from  the  same 
locality.  There  are  also  a  number  of  specimens  before  me  that  were 
collected  at  Sapucay  by  W.  T.  Foster. 

It  is  one  of  the  most  widely  distributed  species  of  American  locusts, 
being  found  on  both  continents  between  the  fortieth  parallels  of  latitude. 

EUTRYXALIS  Bruner. 

EUTRYXALIS  MINOR   (Giglio-Tos). 

MetalepUa  mimjr  GrciLio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  No.  302,  XII,  1807, 

p.  22. 
Eutrtfjpolut  minor  Bruner,  Ix)CU8t8  of  Argent.,  1900,  p.  24. 

'  No  specimens  of  this'insect  are  at  hand  that  were  taken  in  Para- 
guay, but  it  was  collected  at  Asuncion  and  in  the  adjoining  parts  of 
the  Bolivian  chaco  by  Dr.  A.  Borelli. 
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ORPHULA  St&l. 
ORPHULA  PAGANA  StAl. 

Gomphocerun  {Hyalopleryx)  pagana  StAl,  Freg.  Eug.  Reea.  Ins.  Orthopt,  1860, 

p.  339. 
Truxalis  {Orphula)  pagana  StAi,,  Recens.  Orthopt.,  I,  1873,  p.  106. 
Orphula  pagana  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  No.  184,  IX,  1894, 

p.  9. 

This  species  is  represented  by  a  large  number  of  specimens  that 
were  collected  both  by  the  writer  and  by  W.  T.  Foster.  It  comes 
from  all  the  localities  in  Paraguay,  as  well  as  from  the  adjoining  parts 
of  Argentina,  Bolivia,  And  Brazil. 

PARORPHULA  Bruner. 

PARORPHULA  ORAMINEA  BnKier. 

Plate  XXXVI,  fig.  7. 

Parorphula  grajninea  Bruner,  Sec.  Rept  Merch.  Locust  Invest.  Com.  B.  A., 
1900,  p.  25.  fig.  7. 

No  specimens  of  this  insect  are  at  hand  from  Paraguayan  localities, 
but  it  is  known  to  have  a  wide  distribution  in  Argentina  immediately 
to  the  south.  It  is  liable  to  be  met  with  on  pasture  lands  where  the 
forests  are  open  or  missing. 

ORPHULINA    Giglio-Tos. 

ORPHULINA  PULCHELLA  Giglio-Tos. 

Orphidina  pulchella  Giglio-Tos,  Boll.  Muh.  Zool.   Anat.    Torino,  No.   184,  IX, 
1894,  p.  9. 

There  are  several  female  specimens  at  hand  that  may  belong  here. 
If  they  do  they  are  hardly  separable  from  the  genus  OrphideUa^  except 
that  in  these  specimens  the  space  between  the  mesosternal  lobes  is 
plainly  longer  than  wide,  whereas  in  the  various  species  of  Orplivldla 
it  IS  decidedly  wider  than  long.  Since  Giglio-Tos  has  described  only 
the  male,  the  following  brief  diagnosis  of  the  female  may  be  added: 

Body  slender,  slightly  compressed  at  thorax,  the  head  about  as  broad 
as  the  front  edge  and  about  four-fifths  as  long  as  the  pronotum,  the 
face  rather  strongly  oblique;  fastigium  of  the  vertex  forming  al)out  a 
right  angle,  as  in  Orphulell^,  Pronotum  a  very  little  expanding  on 
hind  lobe,  which  is  but  little,  if  any,  shorter  than  the  anterior;  lateral 
carince  in  front  of  last  transverse  sulcus  parallel,  back  of  it  somewhat 
divergent.  Tegmina  of  medium  width,  not  provided  with  discal  spots, 
extending  considerably  beyond  the  tip  of  the  abdomen.  Hind  femora 
a  trifle  surpassing  the  abdomen. 

General  color  above  testaceous  or  greenish,  the  sides  of  the  head, 
pronotum,  and  pleurae  fuscous,  bordered  along  the  lateral  carinee  by  a 
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line  of  black,  sometimes  lighter  or  darker;  below  this  flavous.  Hind 
femora  testaceous,  their  outer  disk  more  or  less  ferruginous  or  brown- 
ish; hind  tibiae  testaceous,  their  apex  inf  uscated.  Tegmina,  except  on 
dorsal  field,  more  or  less  fuscous. 

Length  of  body,  female,  20-22;  of  pronotum,  3.8;  of  tegmina,  17;  of 
hind  femora,  11.5  mm. 

IJahitat. — Sapucay,  Paraguay,  January  to  March  (W.  T.  Foster), 
3  females.     Also  reported  by  Giglio-Tos  from  San  Pedro. 

ORPHULELLA    Giglio-Tos. 

The  insects  which  belong  to  this  genus  are  all  rather  small  and  very 
variable  in  color — so  much  so,  in  fact,  that  without  a  very  full  series 
of  specimens  for  study  the  student  can  not  construct  a  table  that  will 
definitely  separate  them.  There  seem  to  be  at  least  four,  and  possibly 
five,  well-marked  forms  found  within  the  territory  covered  by  the 
present  paper.     They  may  be  determined  by  the  following 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Lateral  carinse  of  the  pronotum  interrupted  or  obsolete  between  the  anterior  and 
posterior  sulci. 

h.  Size  small gracilis  Giglio-Tos 

bb.  Size  larger,  separate  sections  of  carinse  lunate obscura,  new  species 

an.  Lateral  carinse  of  the  pronotum  complete  or  subinterrupted.     Size  larger. 
b.  General  color  testaceous  or  pale  ferruginous.    The  tegmina  rather  evenly  sprin- 
kled with  fuscous  dots. 
c.  Size    larger    (female,    18    mm.).     Lateral  carina    strongly  divergent   pot^- 

teriorly punctata  (De  Geer) 

cc.  Size  smaller  (female,  16  mm.).     Lateral  carinae  less  strongly  divergent  pos- 
teriorly   intricata  (St&l) 

66.  General  color  green.     The  discal  field  alone  varied  with  fuscous. 

elegans  Giglio-Tos 

ORPHULELLA  GRACILIS  Giglio-Tos. 

Orphulella  gracilis  Giglio-Tos,  Boll.  Mus.  2k)ol.  Anat  Torino,  IX,  No.  184,  1894, 
p.U. 

Hahitat. — Various  localities  in  Paraguay  (Giglio-Tos);  San  Bernar- 
dino (Bruner). 

ORPHULELLA   OBSCURA,  new   species. 

A  very  dark  colored  and  strongly  hirsute  insect  with  broadly  inter- 
rupted lateral  carinse  of  the  pronotum,  and  in  this  respect  allied  to  O. 
gracilh  Giglio-Tos.  As  compared  with  gracilis  it  is,  however,  much 
larger  and  more  robust,  and  has  the  hind  femora  more  than  usually 
robust  for  the  genus.  Body  compressed  and  deep  through  the  middle. 
Head  large  and  wide,  as  long  as  and  a  little  broader  than  the  front  edge 
of  pronotum;  eyes,  especially  in  the  male,  large  and  prominent;  vertex 
fairly  wide,  short,  the  bounding  walls  parallel  for  a  short  distance 
and  meeting  at  fastigium  in  an  obtuse  angle  even  in  the  male;  frontal 
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costa  prominent  between  the  antennae,  narrow  above,  evenly  broadening 
below  and  continuous  to  the  clypeus,  profoundly  sulcate  throughout; 
lateral  foveolse  large,  subquadrate  in  the  male,  or  acutely  triangular 
in  the  female.  Pronotum  short,  broad,  rather  strongly  constricted  in 
the  middle;  lateral  carinse  obliterated  between  the  middle  and  anterior 
sulci,  strong  elsewhere,  the  anterior  section  arcuate  and  greatly 
oblique  or  divergent,  the  part  between  the  middle  and  posterior  sulci 
short  and  lunate,  broadly  separated  from  that  on  the  posterior  lobe, 
the  latter  also  a  little  arcuate  and  oblique — in  each  case  the  apices  of 
these  sections  are  directed  inward;  anterior  edge  truncate,  the  poste- 
rior broadly  angulate;  sides  higher  than  long,  their  lower  edge  strongly 
sinuate.  Tegmina  moderately  wide,  longer  than  the  abdomen  and 
hind  femora  in  both  sexes,  their  apices  broadly  rounded.  Hind 
femora  robust  on  basal  two-thirds,  about  normal  on  the  outer  third,  a 
little  sui*passing  (male)  or  not  quite  reaching  (female)  the  tip  of  the 
abdomen.  AntennsB  rather  heavy,  filiform,  a  litttle  longer  than  the 
head  and  pronotum  taken  together. 

General  color  brownish,  testaceous,  very  heavily  and  profusely 
marked  with  black.  Head  back  of  eyes,  a  considerable  portion  of  the 
occiput,  sides  of  pronotum,  pleura,  hind  femora,  and  tegmina  black — 
these  markings  much  more  decided  and  extensive  in  the  male  than  in 
the  female.  On  the  disk  of  the  pronotum  inside  the  lateral  carina?,  a 
decussate  pale  marking,  the  sides  of  pronotum,  head,  and  pleura  also 
provided  with  several  paler  markings.  Hind  femora,  as  well  as  those 
of  anterior  and  middle  pairs,  likewise  alternately  pale  and  dark  banded. 
The  tibiae  and  tarsi  annulated  with  dull  black.  Tegmina  variegated 
with  paler  discal  and  dorsal  spots.  The  abdomen  testaceous  conspersed 
with  black  or  dark  brown.  Wings  strongly  fuliginous.  Antenna? 
ferruginous  at  base,  but  becoming  much  darker,  almost  black, 
apically. 

Length  of  body,  male,  16;  female,  21;  of  antennae,  male  and  female, 
6.75;  of  pronotum,  male,  3;  female,  3.2;  of  tegmina,  male,  14;  female, 
17.5;  of  hind  femora,  male,  9;  female,  10  mm. 

Type.—Cv^t  No.  9729,  U.S.N.M. 

Hahitat, — Sapucay,  Paraguay,  1  male  and  2  females,  taken  during 
the  months  of  January  and  February  (W.  T.  Foster,  collector). 

ORPHULELLA  PUNCTATA   (De  Gcer). 

Acridium  punctalum  DeGbeb,  Mem.  Ins.,  Ill,  1773,  p.  503,  pi.  xui,  fig.  12. 
Truxalis  {Orphula)  punctata  StAl,  Recens.  Orthopt.,  I,  1873,  p.  106. 
Orphulella  punctata  Giglio-Tob,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
p.  12. 

Habitat, — Sapucay,  Paraguay,  numerous  specimens  (W.  T.  Foster); 
various  localities  in  Paraguay  (Giglio-Tos).  It  is  also  found  through- 
out Brazil,  the  Guianas,  Venezuela,  some  of  the  West  Indies,  and  Cen- 
tral America. 
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ORPHULELLA  INTRICATA  (Stil). 

Orphida  irUncata  StAl,  Recens.  Orthopt,  I,  1873,  p.  106. 

OrphuUUa  intricata  GioLio-Toe,  Boll.  Mus.  Zool.  Anat  Torino,  IX,  1894,  No.  184, 
p.  12. 

Habitat. — Several  specimens  of  both  sexes  that  appear  to  belong  here 
were  taken  by  the  writer  at  Asuncion.  Others  are  among  the  mate- 
rial collected  at  Sapucay  by  W.  T.  Foster. 

ORPHULELLA  ELEGANS  Giglio-Tos. 

Orphulella  elegam  Giauo-Tos,  Boll.  Mus.  Zool.  Anat  Torino,  IX,  1894,  No.  184, 
p.  12. 

Habitat, — Province  of  San  Pedro,  Villa  Rica,  and  Asuncion  (Giglio- 
Tos);  Asuncion  (Bruner);  Sapucay  (W.  T.  Foster). 

DICHROMORPHA  Morse. 

DICHROMORPHA  AUSTRALIS  Bruner. 

Dichromorpha  viridis  GioLio-Toe,  Boll.  Mus.  Zool.  Anat.  Torino,  XII,  1897,  No. 

302,  p.  24;  XV,  1900,  No.  377,  p.  3. 
Dichromorpha  austraiis  Bruner,  Locusts  of  Ary^nt.,  1900,  p.  29. 

Habitat.— SeveTBl  specimens,  male  and  female,  collected  by  W.  T. 
Foster  at  Sapucay.     Asuncion  (Giglio-Tos,  Bruner). 

The  present  species  was  wrongfully  included  with  the  considerably 
larger  and  more  robust  North  American  I),  viridis  Scudder.  For  a 
rather  full  synonymy  of  this  last-mentioned  species  see  Biologia  Cent. 
Amer.,  Orthopt.,  II,  p.  86. 

TOXOPTERUS  Bolivar. 

TOXOPTERUS  MINIATUS  Bolivar? 

Toxopterus  minicUus  Bolivar,  Anal.  Soc.  Esp.  Hist.  Nat.,  XIX,  1890,  p.  314. 

Habitat. — Several  specimens  of  the  two  sexes  were  taken  by  W.  T. 
Foster  at  Sapucay,  Paraguay. 
This  insect  is  doubtfully  referred  to  Bolivar's  species. 

FENESTRA  Brunner. 

If  the  genus  Fenestra  occurs  in  Paraguay,  it  will  be  found  in  open 
country  among  the  bunch  grasses.  Three  species  were  described  by 
the  writer.^  Brunner  did  not  mention  a  type  for  the  genus,  so  we 
may  consider  Fenestra  jnilchriperinis  as  the  type.  It  may  occur  in 
Paraguay,  as  it  appears  to  be  the  more  common  species  in  Argentina. 

a  Locusts  of  Argentina,  pp.  30  and  31. 
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SINIPTA  St&l. 

SINIPTA   DALMANI   St&l. 

Plate  XXXVI,  fig.  3. 

Oomphocerus  (Sinipta)   dalmani  StAl,  Fr^.    Eug.   Resa,   Ina.  Orthopt.,  1860, 

p.  340. 
Sinipta  dalmani  StXl,  Recens.  Orthopt,  I,  1873,  p.  103. 

Habitat, — The  collections  made  by  W.  T.  Foster  at  Sapucay,  Para- 
guay, contain  examples  of  this  insect.  St&Ps  type  came  from  Uruguay, 
and  numerous  examples  were  taken  by  the  writer  in  middle  and  north- 
ern Argentina,  where  it  is  a  very  common  insect  on  the  open  pampas. 

AMBLYTROPIDIA   StSl. 

This  genus  contains  a  rather  large  number  of  species,  taking  the 
two  Americas  together.  They  are  most  abundant  in  the  Tropics,  how- 
ever, where  the  species  are  distributed  in  savannas  or  grassy  openings 
in  the  forests.  The  species  so  far  recognized  may  be  separated  by  the 
subjoined  table: 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Median  carina  of  vertex  qnite  prominent     Last  transverse  sulcus  of  pronotum 
situated  plainly  behind  the  middle. 
h.  Quite  robust,  for  most  part  pale  colored,  the  tegmina  of  female  not  or  but  little 
surpassing  the  tip  of  the  abdomen.     The  latter  concolorous  above, 
c.  Antennse  of  female,  those  of  the  male  always  more  elongate,  a  trifle  longer 
than  the  head  and  pronotum  combined.    Tegmina  provided  with  fuscous 
spots. 

d.  Smaller.     Brazil .ferruginosa  StAl 

dd.  Larger.     Central  America  (Guatemala).     Hind  tibiae  with  13  spines  in 

outer  row •. magna  Bruner 

cc.  Antennse  of  female  plainly  shorter  than  the  head  and  pronotum  combined. 
Tegmina  variable. 
d.  Tegmina    pale  testaceous,   without    fuscous    spots    or    longitudinal    pale 

stripes auMralis  Bruner 

dd,  Tegmina  mottled,   or  with  both  fuscous  spots  and    longitudinal    pale 
sfripes.     Often  largely  green. 
e.  Smaller.     Tegmina  often  with  a  sub-costal  pale  line,  or  the  dorsum  with 
lateral  green  stripes  reaching  from  the  eyes  to  middle  of  the  tegmina. 

The  latter  as  long  as  abdomen viUOrta  Giglio-Tos 

ee.  Larger.     Tegmina  without  the  sub-costal  pale  line;  the  dorsum  either 
wholly  green  or  ferruginous.     Tegmina  shorter  than  the  abdomeu. 

rohustay  new  species 

hh.  More  slender,  rather  dark  colored.     Tegmina  of  female  always  surpassing  the 

tip  of  abdomen.      Abdomen  of  male  at  least  bright  ferruginous  or  orange 

above. 

c.  Color  quite  uniform  dusky  brown,  the  females  with  distinctly  flecked  tegmina. 

d.  Hind  tibiae  12-13  spined  in  outer  row.      British  Guiana  and  Trinidad 

Island trinitoHs  Bruner 

dd.  Hind  tibite  15-16  spined  in  outer  row.     West  coast  of  Central  Mexico. 

elongata  Bruner 
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cc.  Color  dark  olive  brown  in  male.     Hind  tibise  11-12  epined  in  outer  row. 

Mexico auriventris  Bruner 

aa.  Median  carina  of  vertex  less  prominent.     Last  transverse  sulcus  of  pronotum 
situated  about  the  middle. 
h.  Hind  tibiee  provided  with  15-19  spines  in  outer  row. 

c.     Rather  robust     Color  variable.     Costa  Rican costaricengis  Bruner 

cc.  More  slender.    The  color  more  uniform.     Mexico  southerly. 
d.  Anterior  portion  of  disk  of  pronotum  narrower  than  the  hind  portion; 
lateral  carinas  in  males  concolorous;  disk  and  sides  not  decidedly  infus- 

cated *. •. mystica  Saussure 

dd.  Anterior  portion  of  disk  of  pronotum  about  equal  to  the  width  of  hind  por- 
tion; lateral  carinse  in  males  pale,  the  disk  and  sides  infuscated. 

ingenita  Bruner 

66.  Hind  tibiae  provided  with  but  14  spines  in-outer  row.     Eastern  United  States 

southward occidentalis  Saussure 

AMBLYTROPIDIA  PERRUGINOSA  St^l. 

Amblytropidia  ferruginosa  StAl,    Recens.   Orthopt.,   I,  1873,   p.   107. — Bruner, 
Biol.  Cent.  Amer.,  Orthopt,  II,  1904,  p.  63. 

Hahitat. — According  to  Giglio-Tos^  this  species  occurs  in  Paraguay 
at  various  localities.     The  collections  do  not  contain  specimens  of  it. 

AMBLYTROPIDIA  AUSTRALIS  Bruner. 

Amblytropidia  austrcUis  Bruner,  Biol.  Cent.  Amer.,  Orthopt.,  II,  1904,  pp.  62,64. 
Amblytropidia  ferrugiyvoBay  Giglio-Tos.,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894, 
No.  184,  p.  13;  XII,  1897,  No.  302,  p.  25. 

Habitat, — Specimens  of  this  insect  are  at  hand  from  Asuncion 
(Bruner)  and  Sapucay  (Foster).  It  is  more  common  southward  in 
Argentina  and  Uruguay. 

AMBLYTROPIDIA  VITTATA  Giglio-Tos. 

Amblytropidia  vUtata  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No. 
184,  p.  13. 

HdhitaL — Luque,  Paraguay  (Giglio-Tos);  specimens  are  at  hand 
from  Sao  Paulo,  Brazil. 

AMBLYTROPIDIA   ROBUSTA,  new  species. 

A  variable  insect  as  to  general  color,  in  which  the  two  sexes  differ 
greatly  in  size  and  comparative  robustness.  Male  slender,  ruf o-testa- 
ceous,  with  fuscous  knees;  female  robust,  varying  from  pale  testa- 
ceous to  dark  brown,  the  dorsum  sometimes  uniformly  green,  the  knees 
concolorous. 

Head  of  moderate  size,  about  as  wide  as  front  edge  of  the  pronotum, 
the  occiput  and  vertex  somewhat  rugose,  the  latter  short  and  provided 
with  a  well-defined  longitudinal  carina;  frontal  costa  prominent  and 
unusually  broad,  slightly  expanding  below  and  continuous  to  the 
clypeus,  in  the  male  punctate  and  decidedly  sulcate,  in  the  female 
smooth   and   faintly  sulcate.      Antennae  filiform,  not  quite  as   long 

a  Boll.  Mus.  Zool.  Anat  Torino. 
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(female),  or  a  little  longer  (male)  than  the  combined  length  of  head  and 
thorax.  Pronotum  a  little  expanding  posteriorly,  the  lateral  carinsB 
prominent,  rather  coarsely  punctate,  most  profusely  so  on  the  hind 
lobe;  transverse  sulci  faint,  the  posterior  one  only  severing  the  median 
carina,  situated  plainly  back  of  middle.  Tegmina  without  a  definite 
intercalary  vein,  a  little  surpassing  (male)  but  falling  considerably 
short  of  .  the  tip  of  the  abdomen  (female).  Hind  femom  long  and 
robust,  surpassing  the  abdomen  inboths^xes.  Hind  tibisB  with  18—14 
spines  in  outer  row. 

General  color  varying  from  a  nearly  uniform  pale  testaceous  with  an 
olivaceous  tinge  on  sides  of  pronotum  and  pleura  in  the  males  to  a  deep 
brown  varied  with  green  on  dorsvun  in  females.  Face  usually  paler 
than  other  portions  of  head;  the  usual  dusky  band  back  of  ej^es  and 
along  the  upper  edge  of  sides  of  pronotum.  Togmina  immaculate  in 
the  males,  in  the  females  provided  with  a  discal  row  of  fuscous  dots, 
sometimes  the  balance  of  the  member  also  more  or  less  regularly  but 
dimly  conspersed.  Sides  of  the  three  basal  abdominal  segments 
largely  black  in  the  female,  pale  in  male.  Hind  femora  with  their 
inner  face  and  lower  sulcus  reddish  purple  (female)  or  orange  (male). 
Antennae  infuscated  apically. 

Length  of  body,  male,  20,  female,  33;  of  pronotum,  male,  4,  female, 
6;  of  tegmina,  male,  17,  female,  21;  of  hind  femora,  male,  14,  female, 
21.5  mm. 

Type.— C^t,  No.  9717,  U.S.N.M. 

Habitat, — Sapucay,  Paraguay,  W.  T.  Foster,  collector;  several  spec- 
imens of  both  sexes. 

DICHROATETTIX    Bruner. 
DICHROATETTIX  VIRIDIFRONS  Bruner? 
Plate  XXXVI,  figs.  5,  6. 
I>ichrocUeUiz  tiridifrons  Bruner,  Locusts  of  Argent.,  p.  33,  1900,  figs.  9  and  10. 
While  no  specimens  of  this  species  are  at  hand,  it  is  barely  possible 
that  it  may  occur  in  Paraguay  as  well  as  in  Argentina. 

DICHROATETTIX  BOHLSII  (Giglio-Tos). 

Fenestra  bohlsii  Giglio-Tos,  Zool.  Jahrb.,  VIII,  p.  807. 

Habitat, — Paraguay  (Giglio-Tos);  Sapucay,  Paraguay  (W.  T.  Fos- 
ter), several  specimens  of  both  sexes. 

This  insect  is  rather  larger  and  more  robust  than  the  preceding, 
from  which  it  differs  in  these  respects,  and  in  having  the  wings  less 
clouded  on  the  anterior  field  and  apical  half. 

AMBLYSCAPHEUS,  new  genus. 

Related  to  Staurorhectus  Giglio-Tos,  but  differing  from  that  genus 
in  the  entire  absence  of  lateral  carinse  on  the  pronotum. 
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Head  rather  large,  smooth,  a  little  broader  below  than  above,  nearly 
as  long  as  pronotum;  the  occiput  gently  rounded;  the  vertex  about  as 
wide  as  the  shortest  diameter  of  one  of  the  eyes,  without  a  longitudi- 
nal carina,  and  meeting  in  front  at  less  than  a  right  angle,  lateral 
carinsB  fairly  prominent,  the  surface  within  depressed  so  as  to  form  a 
semicircular  groove  extending  across  the  front;  frontal  costa  promi- 
nent, a  very  little  narrower  at  the  ocelliis  than  between  the  antennse 
and  below,  sulcate  deeply  throughout.  Face  rather  strongh'  oblique, 
straight  when  viewed  laterally,  facial  carinae  strong,  straight,  greatly 
divergent;  eyes  pyrifurm,  considerably  diverging,  about  as  long  as 
that  portion  of  the  cheeks  below  them.  Antennae  coarsely  filiform 
and  with  the  basal  joints  a  little  depressed,  but  not  enough  so  as  to 
give  to  these  members  even  a  subensiform  appearance,  a  little  longer 
than  the  head  and  pronotum  together.  Pronotum  nearly  cylindrical, 
without  lateral  carinae,  but  with  a  strong,  equal,  median  one,  smooth 
on  anterior  lobe,  finely  and  closely  punctulate  on  posterior,  the  latter 
lobe  about  one-fourth  shorter  than  the  former;  anterior  edge  broadly 
rounded,  the  hind  edge  obtusangulate, .  lower  lateral  edges  sinuate. 
Tegmina  membranous,  of  medium  width,  paucily  veined,  the  apex 
rounded  and  without  an  intercalary  vein,  a  little  sui*passing  the  tip  of 
abdomen  but  not  quite  reaching  the  apices  of  hind  femora.  Latter 
long,  slender  on  apical,  rather  robust  on  basal  half;  hind  tibiae  pro- 
fusely hirsute  and  with  11  spines  in  outer  row.  Upper  valves  of 
ovipositor  short,  slender  at  base  but  broad  to  near  apex,  the  tip  short. 
Mesosternal  lobes  about  as  wide  apart  as  the  lobes  themselves. 

Type  of  genius, — Amhlyacapheus  lineatns, 

AMBLYSCAPHEUS  LINEATUS,  new  species. 

A  mediiun  sized  but  moderately  robust  insect,  the  general  color  of 
which  is  bright  yellow  with  black  antennae  and  two  prominent  very  dark 
brown  or  blackish  stripes  which  extend  from  the  f astigium,  one  on  each 
side  of  vertex,  head,  pronotum,  and  tegmina,  to  apex.  On  the  latter 
these  dark  stripes  gradually  widen  and  occupy  the  entire  discal  field  and 
become  gradually  paler  from  base  to  tip.  Knees  of  hind  femora  and 
immediate  base  of  tibiae  also  black.  Hind  tibiae  pale  glaucous  above 
and  on  sides,  the  lower  edge  dark  lined. 

Length  of  body,  male,  26;  of  pronotum,  5;  of  antennae,  10.5;  of 
tegmina,  19;  of  hind  femora,  16.5  mm. 

Ty^^.— Cat.  No.  9730,  U.S.N.M. 

RcMtcU. — Sapucay,  3  females,  December,  February,  and  March. 

At  first  glance  this  insect  reminds  one  very  much  of  the  male  of 
Staii/rorhectiis  longicomis  Giglio-Tos,  but  the  absence  of  lateral  pro- 
notal  carinae  will  at  once  indicate  its  location.  The  male  is  evidently 
much  smaller  than  the  female. 
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STAURORHECTUS  Giglio-Tos. 
STAURORHECTU8  LONQICORNIS  Giglio-Tos. 

Staurorhedus  Umgicorrm  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  XII,  1897, 
No.  302,  p.  26. 

Habitat, — The  collections  made  at  Sapucay,  Paraguay,  by  W.  T. 
Foster,  and  sent  to  both  the  U.  S.  National  Museum  and  the  writer, 
contain  a  number  of  individuals  of  both  sexes.  It  is  also  common  in 
portions  of  Argentina  and  Bolivia. 

STIRAPL.EURA  Scudder. 

Although  no  specimens  of  this  genus  are  at  hand,  nor  none  appar- 
ently have  been  reported  from  Paragua}",  it  is  quite  possible  that 
Stirapleura  is  represented  in  the  country.  They  may  be  looked  for 
on  sandy  open  country.  Stirapleura  vari<jbiiu  Bruner,  from  Argen- 
tina, is  figured  at  fig.  2,  on  Plate  XXX VI,  in  order  that  the  genus 
may  be  recognized  if  found. 

MELOSCIRTUS,  new  genus. 

Related  to  Steywbothrus  and  Bruner m^  but  differing  from  both  of 
these  genera  in  a  number  of  respects.  Rather  below  medium  in  size; 
in  the  female  with  abbreviated  tegmina  and  wings.  The  face,  occi- 
put, the  disk,  and  sides  of  pronotum  and  meso-  and  metathorax  pale 
streaked. 

Femah. — Head  moderately  large,  a  little  wider  than  the  front  edge 
of  the  pronotum.  Eyes  subpyriform,  about  as  long  as  the  cheeks 
below  them,  separated  above  by  a  space  twice  the  width  of  the  frontal 
costa  between  the  antennae.  Fastigium  rather  deeply  sulcate  and  pro- 
vided with  a  faint  median  longitudinal  carina,  meeting  in  front  in  an 
obtuse  angle;  lateral  foveolee  small,  about  twice  as  long  as  wide,  only 
partially  visible  from  above.  Front  viewed  in  profile  roundly  oblique; 
frontal  costa  fairly  prominent,  evenly  divergent  and  continuous  to  the 
clypeus,  sulcate.  Antennae  filiform,  a  little  longer  than  the  combined 
length  of  head  and  pronotum.  The  latter  short,  a  very  little  con- 
stricted at  middle,  broadly  rounded  in  front,  obtusangulate  behind; 
lateral  carinee  arcuate  and  greatly  interrupted  between  the  transverse 
sulci,  median  carina  fairly  prominent  throughout,  cut  by  the  last 
transverse  sulcus  a  little  back  of  its  middle;  lateral  lobes  a  little 
higher  than  long,  the  lower  edge  rounded  and  provided  on  each  side 
near  the  hind  margin  with  a  more  or  less  prominent,  raised,  pole- 
colored  tortuous  carina.  Tegmina  somewhat  abbreviate,  about  half 
as  long  as  the  abdomen,  acuminate,  the  costal  border  a  little  ampliate 
near  the  base,  without  an  intercalary  vein.  Hind  femora  rather 
robust,  their  tip  coincident  with  that  of  the  abdomen;  hind  tibiae  pro- 


Digitized  by  VjOOQIC 


MO. M61.  LIST  OF  PARAQ UA  YAN  LOCUSTS— BR UNER.  685 

vided  with  8  spines  in  outer  and  10  in  inner  row,  the  inner  apical  spurs 
considerably  stronger  than  the  outer  ones,  unequal.  Interspace 
between  mesosternal  lobes  fully  twice  as  broad  as  long.  Valves  of 
ovipositor  small,  as  in  its  allies. 

Type  ofgenais, — MeloHcirttts  mistralis. 

MELOSCIRTUS  AUSTRALIS,  new  species. 

General  color  testaceous,  varied  above  and  on  the  sides  with  fuscous, 
black  and  dirty  white.  Head  fuscous,  with  pale  bands  on  occiput, 
front  and  hind  borders  of  cheeks,  the  sides  back  of  eyes,  and  the  base 
of  mandibles.  The  lines  back  of  eyes  are  quite  narrow  and  continuous 
with  those  that  follow  the  lateral  carinse  of  the  pronotum.  The  latter 
with  the  middle  of  disk  longitudinally  pale  striped  or  wholly  fuscous, 
the  lateral  lobes- provided  with  a  rather  broad  oblique  pale  band,  com- 
mencing in  front  at  the  middle  and  directed  backward  and  upward 
to  the  hind  edge  at  the  shoulder,  lower  edge  broadly  pale;  above  this 
fuscous  with  a  narrow  somewhat  tortuous  raised  pale  line.  Pleura 
varied  with  pale  and  brown.  Hind  femora  with  the  outer  half  of 
upper  edge  entirely  pale,  the  inner  half  toward  the  base  with  two 
fuscous  blotches  and  an  inf uscated  preapical  dash  of  the  same  color, 
the  outer  disk  in  the  middle  and  the  knees  both  internally  and  exter- 
nally marked  with  fuscous.  Tibise  testaceous  conspersed  with  fuscous. 
Sides  of  abdomen  irregularly  varied  with  brown.  Length  of  body, 
female,  17;  of  pronotum,  3-3.1;  of  tegmina,  7;  of  hind  femora,  9.35; 
antennae,  7.25  mm. 

Type.—C2Lt.  No.  9731,  U.S.N.M, 

Habitat. — The  collection  made  by  W.  T.  Foster  at  Sapucay,  Para- 
guay, contains  two  females. 

PLECTROTETTIX  McNeill. 

This  genus  contains  a  number  of  species,  the  representatives  of  which 
vary  much  in  color.  At  least  five  of  the  known  forms  occur  in  Para- 
guay.^ These  Paraguayan  forms  may  be  separated  by  the  following 
table: 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Tegmina  less  densely  reticulate,  the  post-radial  area  provided  with  two  rows  of 
cells  and  an  intercalary  vein;  anterior  and  posterior  lobes  of  the  pronotum  sub- 
equal  in  length brasiliensis  Bruner 

aa,  Tegmina  more  densely  reticulate;  the  post-radial  area  densely  and  irregularly 
reticulate  and  without  an  intercalary  vein;  the  iH>8terior  lobe  of  the  pronotum 
longer  than  the  anterior  one. 
b.  Hind  tibiae  provided  with  9-11  spines  in  outer  row;  size  moderate. 
c.  Tegmina  irregularly  marked  with  rather  small  dark  blotches.     Hind  tibiae 

pale,  with  the  apical  third  bluish conspersus  Bruner 

cc.  Tegmina  regularly  marked  with  large  macidations.    Largely  green,  or  with 
the  hind  tibiae  and  the  lower  sulcus  of  hind  femora  red. 


<>For  a  discussion  of  the  generic  name  see  Biol.  Cent.  Amer.,  p.  99. 
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d.  Hind  tibwe  furnished  with  only  9  spines  in  the  outer  row pictus  Bruner 

dd.  Hind  tibiae  provided  with  10  or  11  spines  in  the  outer  row. 
e.  Lower  sulcus  of  hind  femora  deep  blue,  the  tibise  testaceous,  provided 

with  10  spines brunneri  (Giglio-Tos) 

ee.  Lower  sulcus  of  hind  femora  testaceous  or  red,  the  tibiae  red,  infuscated 

apically,  ll-spined  in  outer  row varipes  Bnmer 

hb.  Hind  tibiae  provided  with  12  spines  in  outer  row;  size  large. 

horeUii  (Giglio-Tos) 

PLECTROTETTIX  BRASILIENSIS  Bruner. 

Plectrotetlix  hrasUiensis  Bruner,  Biol.  Cent.  Amer.,  Orthopt.,  II,  1904,  p.  100. 

Habitat, — There  are  a  number  of  both  sexes  of  this  species  in  the 
U.  S.  National  Museum  collections  from  Sapucay,  Paraguay.  They 
were  received  from  W.  T.  Foster. 

PLECTROTETTIX  CONSPERSUS  Bruner. 

PJertroiettix  couspermis  Bruner,  Biol.  Cent.  Anier.,  Orthopt.,  II,  1904,  p.  100. 

JIahitat, — This  insect  also  comes  from  Sapucay,  Paraguay,  where  it 
was  taken  by  Mr.  Foster.  There  are  several  specimens  of  bothidexes 
at  hand.  Type  specimens  are  in  the  collections  of  the  U.  S.  Nttttonal 
Museum,  No.  9718,  and  of  the  writer. 

PLECTROTETTIX  PICTUS  Bruner. 
Plate  XXXVI,  fig.  8. 

Plectroiettix  pidus  Bruner,  Locusts   Argent.,  1900,  p.  37,  fig.    13;   Biol.  Cent. 
Amer.,  Orthopt.,  II,  1904,  p.  100. 

Habitat, — This  locust  is  very  common  in  the  provinces  of  Cordoba 
and  Santa  Fe,  in  Argentina.  It,  without  doubt,  occurs  also  in  southern 
Paraguay,  although  not  represented  in  the  collections  examined  nor 
mentioned  in  the  writings  of  Giglio-Tos. 

PLECTROTETTIX  BRUNNERI  (Giglio-Tos). 

Pseudostauronoius  Iminnerl  (iioLio-Tos,  Zool.  Jahrb.,  Vlll,  pp.  809-811. 
Plectrotettix  hnnmeri  Bruner,  Biol.  Cent.  Amer.  Orthopt,  II,  1904,  p.  100. 

//aJ/^/.— Paraguay  (Giglio-Tos)  and  Brazil  (Bruner).  Not  repre- 
sented in  the  collections  received  from  W.  T.  Foster. 

PLECTROTETTIX  VARIPES  Bruner. 

Plectroteitix  mripes  Brunkr,  Ent.  News,  XVI,  1905,  p.  21^. 

Hahitat,  -Thin  species  is  represented  by  a  number  of  individuals  of 
both  sexes.  They  come  from  Sapucay,  Paraguay,  where  they  were 
taken  by  W.  T.  Foster.  Type  specimens  are  in  the  collection  of  the 
U.  S.  National  Museum,  No.  9832,  and  in  Bruner's  collection. 
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PLECTROTETTIX  BORELLII  (QigUo-Tos). 

ScyUina  barellii  Giglio-Tos,  Boll.  Mus.  Zool.  Anat  Torino,  IX,  1894,  No.  184, 

p.  14. 
Pledroteaix  hareUii  Bruner,  Biol.  Cent.  Amer.  Orthopt,  II,  1904,  p.  100. 

Habitat, — The  only  reference  to  this  unusually  large  species  is  that 
given  by  Giglio-Tos.     It  comes  from  Colonia  Risso,  Paraguay. 

EUPLECTROTETTIX  Bruner. 

EUPLECTROTETTIX  FERRUGINEUS  Bruner. 

EtiplectroUUix ferrugineus  Bruner,  Locusta  of  Argent,  1900,  pp.  39-40. 

Habitat. — Asuncion,  (Bruner);  Sapucay  (W.  T.  Foster).  This  insect 
was  fairly  common  on  the  sandy  knolls  about  Asuncion.  It  also  occurs 
in  Northern  Argentina  on  both  sides  of  the  Rio  Parana.  An  allied 
species,  Eu,  consperstts  Bruner,  is  figured  herewith  on  Plate  XXXVI, 
fig.  4. 

Sublainily    CEDIlPODIlSr^E. 

TRIMEROTROPIS  Stal. 

TRIMEROTROPIS  PALLIDIPENNIS   ( Burmeister) . 

(Edipoda  pallidipennis  Burmeister,  Handb.  Ent.,  II,  1838,  p.  641. 

(Edipoda  firaminea  Erichson,  in  Schomb.  Faun,  et  Flor.  Brit.'(Tuiana,  p.  582. 

THmerotropis  pallidipennis  SAVB8VB.Ey  Prodr.  CEdip.,  1884,  p.  171. 

Habitat. — In  sandy  and  dry  localities  from  central  Mexico  to  middle 
Argentina.  It  may  be  looked  for  in  Paraguay,  and  if  proper  locations 
are  examined  it  will  no  doubt  be  found.  No  specimens  are  at  hand, 
nor  am  I  aware  of  its  having  been  reported  as  occurring  in  that 
country. 

CCELOPTERNA  Still. 

CCELOPTERNA  ACUMINATA  (De  Geer). 

Acridium  acuminatum  De  Geer,  M^m.  Ins.,  Ill,  1773,  j).  501,  pi.  xlii,  fig.  10. 
Orloptema  acuminata  StAl,  Recens.  Orthopt.,  I,  1873,  p.  145. 
PatUinia  mucma  Blanch ard,  in  D^Orbigny  Voy.  I'Amer.,  Merid.,  VI,  Pt.  Ins., 
p.  216,  pi.  XXVII,  fig.  6. 

Habitat, — Giglio-Tos  gives  Asuncion  and  Colonia  Risso,  Paraguay, 
as  localities  where  it  occurs.  It  is  also  quite  generally  distributed 
over  the  warmer  parts  of  South  America.  The  variety  brevipennh 
Giglio-Tos  is  also  credited  to  Pamguay. 

This  insect  was  made  the  type  of  a  distinct  subfamily  by  StAI;  but 
Brunner  v.  Wattenwyl  in  his  Revision  du  Systemo  des  Orthopteres, 
places  it  along  with  the  (Edipodinae,  where  I  am  willing  to  let  it 
remain  at  present.  The  insect  is  one  that  lives  upon  aquatic  plants 
and  often  must  swim,  hence  the  peculiar  development  of  hind  tibiae 
and  their  spurs. 
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Stabfkxnily    1?YRGJ'0M:0RX>IIIN-^E. 

The  present  group  of  locusts,  like  the  preceding  subfamily,  is  rather 
poorly  represented  in  this  moist  region,  where  vegetation  is  abundant 
and  rank.  Four  genera  may  be  contained  among  the  locust  fauna  of 
Paraguay.     They  may  be  separated  as  follows: 

TABLE  FOR  DETERMINATION  OF  GENERA. 

a.  Body  more  or  lees  graceful  and  cylindrical,  somewhat  rugose.     The  antennae 
filiform.    Pronotum  feebly  carinated. 
6.  Tegmina  and  wings  perfectly  developed,  extending  considerably  beyond  the 
tip  of  the  abdomen  in  both  sexes.    Carinae  of  hind  femora  smooth.     Internal 

angles  of  mesostemal  lobes  rounded  at  apex Ossa  Giglio-Toe 

66.  Tegmina  and  wings  somewhat  abbreviated.    Carinae  of  hind  femora  toothed. 

Internal  angles  of  mesostemal  lobes  not  rounded Ommexecha  Serville 

aa.  Body  very  obese  and  greatly  depressed;  coarsely  tuberculate,  carinated  and 

spined.     Antennae  with  the  joints  somewhat  flattened,  subensiform.     Pro- 

notal  carina  always  more  or  less  cristate. 

6.  Tegmina  and  wings  present    Pronotum  without  the  lateral  toothed,  leaf-like 

expansion;   its  hind   border  broadly  angulate  and  adorned  with  five  flat, 

tooth-like  projections — the  middle  one  furcate SpathcUium  Bolivar 

66.  Tegmina  and  wings  wanting.  Pronotum  furnished  at  lower  lateral  edges  with 
a  toothed,  leaf-like  expansion;  its  hind  border  broadly  rounded  and  adorned 
with  a  series  of  six  distinct,  heavy,  blunt^pines Grsea  Philippi 

OSSA  Giglio-Tos. 
TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Body  covered  with  long  white  hair.    Tegmina  above  with  an  orange  spot  at  base. 

Eyes  globose.    Posterior  femora  moderately  heavy bimaculata  Giglio-Tos 

aa.  Body  subglabrous.     Tegmina  above  without  a  basal  spot.     Eyes  ovoid.     Pos- 
terior femora  somewhat  slender viridis  Giglio-Toe 

OSSA  BIMACULATA  Giglio-Tos. 

Ossa  bimaculata  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.,  Torino,  IX,  1894,  No.  184, 
p.  15. 

Habitat, — Several  specimens,  both  sexes,  from  Sapucay,  Paraguay 
(W.  T.  Foster).  It  also  occurs  in  the  northern  portions  of  Argentina, 
eastern  Bolivia,  and  southern  Brazil. 

OSSA  VIRIDIS  Giglio-Tos. 

Plate  XXXVIII,  fig.  6. 

Osm  viridis  Giglio-Tos,  Boll.  Mus.  Zool.  Anat,  Torino,  XII,  1897,  No.  302,  p.  27. 

Habitat, — Northern  Argentina  and  several  localities  in  the  Bolivian 
Chaco  (Giglio-Tos).  It  is  also  very  common  in  the  Argentine  Prov- 
inces of  Cardoba  and  Santa  Fe,  where  it  is  found  feeding  on  a  certain 
Nycotiana  or  plant  of  an  allied  genus.  It  most  assuredly  occurs  also 
in  Paraguay 
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OMMEXECHA  Serville. 
TAB1.E  FOR  DETERMINATION  OF  SPECIES. 

a.  Tegmina  not  reaching  the  apex  of  abdomen. 
b.  General  color  green;  tegmina  shorter.     Hind  femora  externally  smooth. 

virens  Serville 
66.  General  color  dull  brown;  tegmina  longer.     Hind  femora  externally  hirsute. 

nervUlei  Blanchard 
aa,  Tegmina  reaching  beyond  the  tip  of  abdomen.    The  genicular  lobes  of  hind 

femora  two-spined;  tegmina  acuminate macropterum  Blanchard 

66.  The  genicular  lobes  of  hind  femora  smooth.    Tegmina  rounded  at  apex. 

germari  Burmeister 

OMMEXECHA  VIRENS  Serville. 

s 

Ommexecha  virens  Surville,  Revue  Meth.,  p.  95;  Hist.  Orthopt,  1839,  p.  701. — 
Blanchard,  Monog.  Ommex.,  p.  612,  pi.  xxii,  fig.  la,  female. 

Habitat . — Not  represented  in  the  collections.  Given  originally  as 
coming  from  ''Buenos  Aires."  Supposed  to  be  a  freshly  molted 
specimen  of  the  next  species. 

OMMEXECHA  SERVILLEI  Blanchard. 

Ommexecha  servillei  Blanchard,  Monog.  Ommex.,  1836,  p.  613,  pi.  xxii,  figs.  2, 
male,  3,  female. 

Habitat. — Asuncion  (Giglio-Tos,  Bruner);  San  Bernardino  (Bruner); 
Sao  Paulo,  Brazil. 

This  insect  was  found  on  sandy  ground  in  the  city  of  Asuncion  and 
also  along  the  sandy  beach  of  a  lake  at  San  Bernardino. 

OMMEXECHA  MACROPTERUM  Blanchard. 

Ommexecha  macropterum  Blanchard,  Monog.  Ommex.,    1836,  p.  610,  pi.  xii, 

figs.  3,  4. 
Ommexcha  brunneri  Bolivar,  Monog.  Pii^omor.,  1884,  p.  28. 
Habitat, — If  the  synonomy  is  correct,  this  insect  extends  fi'om  Peru 

to  Paraguay.     Sapucay,  Paraguay,  the  two  sexes  (W.  T.  Foster). 

OMMEXECHA  QERMARI  Burmeister. 

Ommexecha  germari  Burmeister,   Handb.   Ent.,   II,  p.  655  (1838). — Bolivar, 
Monog.  Pirgomor.,  1884,  p.  28,  fig.  1. 

Habitat, — Villa  Rica  and  Asuncion,  Paraguay  (Giglio-Tos).  Not  in 
the  collections  before  me. 

SPATHALIUM   Bolivar. 

No  specimens  of  this  genus  are  at  hand  from  Paraguay,  but  since  it 
occurs  both  to  the  south  in  Argentina  and  to  the  north  in  Brazil  some 
one  or  more  of  the  species  undoubtedly  will  be  found  in  the  country 
now  under  consideration.  One  of  the  Argentinian  species  is  figured 
herewith,  namely,  Spathalium  hisjyidurrt  Bruner,  Plate  XXXVII,  fig. 
8,  male,  Plate  XXXVIII,  fig.  11  female. 
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GR-^CA  Philippi. 

This  fourth  genus  of  the  subfamily  is  also  liable  to  occur  in  Para- 
guayan territory.  But  two  species  are  known  to  the  writer,  and  both 
of  them  are  found  on  the  pampas  of  Argentina  from  Bahia  Blanca  to 
Catamarca  and  northward.  Graea  horrida  Philippi  is  shown  on 
Plate  XXXVII  at  fig.  1. 

This  is  by  far  the  most  extensive  subfamily  of  locusts  represented 
in  the  region  covered  by  the  present  paper,  and  contains,  with  but  two 
or  three  exceptions,  all  of  the  destructive  species.  The  following 
rather  long  table  for  the  separation  of  the  genera  to  which  these 
insects  belong  will  be  of  some  value  to  the  reader  in  separating  the 
many  forms  that  occur  in  any  particular  region.  In  genera  where 
more  than  one  species  occur  there  will  also  be  found  tables  for  the 
separation  of  the  different  species. 

TABLE  FOR  DETERMINATION  OF  GENERA. 

a.  Posterior  tibiae  provided  with  an  apical  spine  above  on  both  margins. 
6.  Fastigium  of  the  vertex  horizontally  greatly  produced, 
c.  Tegmina  somewhat  surpassing  the  tip  of  the  abdomen,  their  apex  truncate. 
Superior  carina  of  the  hind  femora  terminating  at  the  apex  in  a  prominent 

tooth Procolpia  St&l 

C€.  Tegmina  considerably  surpassing  the  tip  of  abdomen,  their  apex  narrowly 
rounded.     Superior  carina  of  hind  femora  terminating  in  a  small  tooth. 

Munatia  Stkl 

d.  Crest  of  the  pronotum  serrate  throughout Prionolopha  St41 

dd.  Crest  of  the  pronotum  not  serrate,  or  sometimes  posteriorily  crenulate,  or 
somtimes  cut  by  the  transverse  sulci. 
«.  Lateral  carinie  of  the  pron6tum  converging  toward  the  front 
/.  Carina'  of  the  frontal  costa  parallel  or  gently  diverging  above  the  ocellus. 
g.  Tegmina  and  wings  complete,  e<iualing  or  surpassing  the  abdomen. 

TropinotuB  Serville 

yg.  Tegmina  and  wings  abbreviated Alcamenes  Stil 

ff.  Carinas  of  the  frontal  costa  diverging  above  the  ocellus. 
ee.  Lateral  carina^  of  the  pronotum  parallel  or  diverging  toward  the  front. 

Elxochhra  StAl 
bb.  Fastigium  of  the  vertex  sloping  or  depressed, 
c.  Wings  with  that  portion  just  back  of  the  vein  which  divides  the  first  and 
second  parts  dilated  and  provide<l  with  numerous  {mrallel  transverse  veins. 
d.  Fastigium   of  the  vertex  subtriangularly  acuminate.     Frontal  costa  com- 
pressed.    Pronotum  above  rounde<l;  lateral  carina  obliterated  in  front  of 

last  transverse  sulcus,  blunt  back  of  it Chromacris  Walker 

dd.  Fastigium  of  the  vertex  obtuse.     Frontal  costa  not  compressed  or  sulcata. 
e.  Median  carina  of  the  pronotum  not  cristate.     Head  somewhat  smooth. 

Frontal  costa  above  the  antennae  obtusely  sulcate Zoniopoda  St&l 

ee.  Median  carina  of  the  pronotum  elevate<l  into  a  crest  which  is  interrupted 
by  the  sulci  so  as  to  form  lobes Tropidacris  Scudder 
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cr.  Wing  with  that  portion  just  back  of  the  vein  which  divides  the  first  and 
second  parts  not  dilated  nor  provided  with  transverse  parallel  veins. 
Fastigium  of  the  vertex  rounded  and  fading  into  the  frontal  costa. 

Diponthus  8tAl 
aa.  Posterior  tibiae  with  the  apical  spine  absent  from  the  upper  outer  margin. 
b.  Posterior  tibiae  more  or  less  flattened  toward  the  apex,  the  margins  acute. 
c.  Mesosternal  lobes  contiguous  nearly  throughout  in  a  straight  line.     (Tegmina 
acuminate. ) 
ff.  Fastigium  of  the  vertex  as  long  or  longer  than  the  eyes. 
e.  Fastigium  of  the  vertex  with  a  single  deep  groove.     Interocular  space  of 

t     the  vertex  very  narrow Leptysma  StAl 

ee.  Fastigium  of  the  vertex  provided  with  four  narrow  shallow  grooves. 

The  interocular  space  wider Leptymnina  Giglio-Tos 

dd.  Fastigium  of  the  vertex  shorter  than  the  eyes Amilia  St&l 

cr.  Mesosternal  lobes  more  or  less  distant. 
d.  Pronotum  with  its  hind  margin  rounded. 
e.  Prostemal  tubercle  transverse,  broad,  the  apex  truncate.     (Frontal  costa 
complete,  gently  sulcate,   the    lateral   carime    acute.     Facial    carinae 
strongly  converging  below.^    Lower  edge  of  sides  of  pronotum  straight. ) 

Oxyhleptella  Giglio-Tos 
ee,  Prosternal  tubercle  conical,  somewhat  acute. 
/.  Body  graceful.     Front  strongly  oblique.     Head  much  exserted,  conical. 
Antennas  distinctly  ensiform.     Eyes  greatly  elongate,  viewed  from 
above  strongly  convergent,  forming  an  acute  angle.     Pronotum  dis- 
tinctly dilate<l  posteriorly,  the  lower  edges  of  side  oblique,  straight 

or  nearly  so.     Elytra  dilated  toward  their  apex Inuma  Giglio-Tos 

jfif.  Body  heavier.  Front  less  strongly  obhque.  Head  less  exserted,  not 
conical.  Antennae  filiform  or  weakly  subensiform.  Eyes  not  or  but 
little  elongate,  viewed  from  above  gently  convergent,  forming  an 
obtuse  angle.  Pronotum  but  little  or  not  at  all  dilated  posteriorly, 
the  lower  edge  of  lateral  lobes  on  the  posterior  half  straight,  on  the 
anterior  half  emarginate.  Tegmina  narrowed  toward  the  apex.* 
Pronotum  cylindrical.     Frontal  costa  below  the  ocellus  and  lateral 

carinae  of  the  face  subol)Solete Stenopola  StAl 

dd.  Pronotum  with  its  hind   margin   obtusangulate,  the  apex  not  incised. 
Tegmina  greatly  surpassing  the  tip  of  hind  femora. 
e.  Frontal  costa  between  the  antennae  more  prominent,  subdilated.     Eyes 
more  convergent  and   farther  removed  from  the  front  edge  of  the 

pronotum.     Tegmina  subacuminate Comops  Scudder 

ee.  Frontal  costa  less  prominent,  and   not  dilated  between  the  antennai. 
Eyes  less  divergent,  and  nearer  to  front  edge  of  the  pronotum.     Ai)ex 

of  the  tegmina  distinctly  rounded Paracomaps  Giglio-Tos 

66.  Posterior  tibiae  terete,  not  laminate,  the  margins  rounded. 
c.  Posterior  tarsi  Avith  the  first  and  second  joints  subequal  in  length.     Fastigium 
of  the  vertex  horizontal  or  subhorizontal,  somewhat  prominent.    The  front 
strongly  of)lique.'  'Tegmina  as  long  or  longer  than  abdomen.     Pronotum 

subcylindrical Bucephalacris  Giglio-Tos 

re.  Posterior  tarsi  with  the  second  joint  distinctly  shorter  than  the  first. 
d.  Fastigium  of  the  vertex  triangular  or  in  front  truncate,  divided  from  the 
frontal  costa  by  a  transverse  carina  or  distinct  angle. 
e.  Upper  carina  of  hind  femora  smooth,  at  most  provided  with  punctures 
from  which  emanate  stiff  hairs. 
/.  Interval  l)etween  the  mesosternal  lol)es  narrower  than  the  lobes  them- 
selves, distinctly  longer  than  wide. 
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g.  Pronoturti  smooth,  the  transverse  sulci   profound  and  deeply  im- 
pressed, the  hind  lobe  elevated.     Head  large  and  strongly  exserted. 

AdimaiUu^  St&l 

gg.  Pronotum  more  or  less  strongly  punctate,  granulose  or  rugose,  the 

transverse  sulci  less  profound,  the  hind  lobe  not  elevated.     Head 

less  exserted. 

h.  Pronotum  very  strongly  rugose,  the  median  carina  very  strong  and 

lobed  between  the  transverse  sulci ZygoliMron  Rehn 

hh,  Pronotum  granulose  or  punctate,  the  median  carina  less  strong, 
not  lobed  between  the  sulci, 
i.  Larger.  Green  or  greenish.  Metastemal  lobes  in  th«  female  dis- 
tant. Frontal  costa  above  the  antennae  narrowed,  evenly  ampli- 
ated  throughout.  Space  between  the  eyes  not  narrower  than 
widest  part  of  frontal  costa.  Posterior  extremity  of  pronotum 
obtusangulate,  the  lower  lateral  edges  nearly  straight,  distinctly 

incrassate .Alraas  St&l 

a.  Smaller.  Testaceous,  ferruginous,  or  fuscous.  Metastemal  lobes 
in  female  contiguous.  Frontal  costa  moderately  dilated  be- 
tween the  antennae,  plane,  punctate;  sulcate  below  the  ocellus 
and  continued  to  the  clypeus.  Space  between  the  eyes  nearly 
or  quite  as  wide  as  the  frontal  costa.  Posterior  extremity  of 
the  pronotum  subrotund,  the  lower  lateral  edges  in  front  dis- 
tinctly sinuate.     Tegmina  densely  reticulate. 

ParcUetias  Giglio-Tos 

ff.  Interspace  between  mesostemal  lobes  of  about  equal  width  with  the 

lobes  themselves,  quadrate. 

g.  Frontal  costa  very  prominent  and  strongly  dilated  between   the 

antennae,  plane.     Valves  of  ovipositor  slender,  long,  and  straight. 

OrthoscapheuSj  new  genus 
gg.  Frontal  costa  not  unusually  prominent  nor  dilated  between  the 
antenna?,  punctate,  or  sulcate.     Valves  of  ovipositor  normal. 
h.  Body  cylindrical  or  subcylindrical,  the  sexes   subequal   in  size; 
lower  branch  of  male  cerci  much  longer  than  the  upper. 

Jodacris  Giglio-Tos 
hh.  Body  decidedly  compressed,  the  sexes  vei*y  unequal  in  size.     The 
two  branches  of  the  male  cerci  of  about  the  same  length. 

OmaUoteiiix^  new  genus 
ee.  Upper  carina  of  hind  femora  more  or  less  serrate.     Fastigium  of  the  ver- 
tex horizontally  projecting,  acuminate. 
/.  Pronotum  rugose  with  the  hind  margin  rounded,  the  median  carina 
visible  throughout.     Tegmina  and    wings    somewhat   abbreviated. 

Vertex  between  the  eyes  moderately  broad Vil^ma  StAl 

ff.  Pronotum  at  most  coarsely  punctate  on  posterior  lobe,  the  hind  margin 
angulate  and  with  the  median  carina  obliterated  between  the  trans- 
verse sulci.     Tegmina  and  wings  greatly  surpassing  the  abdomen. 
g.  Vertex  between  the  eyes  very  narrow.     Pronotum  with  the  lateral 
carina}  acute,  straight,  parallel.    Tegmina  with  the  apex  rounded. 

Hind  femora  greatly  incrassate Xiphwla  Giglio-Toe 

gg.  Vertex  between  the  eyes  rather  wide.  Pronotum  with  the  lateral 
carina  less  acute,  straight  but  evenly  divergent  posteriorly.  Apex 
of  tegmina  obliquely  subtruncate.     Hind  femora  only  moderately 

incrassate Osmiliola  Giglio-Toe 

dd.  Fastigium  of  the  vertex  deflexed  or  horizontal,  gently  fading  into  the 
frontal  costa. 
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e.  Mesosternal  lobes  longer  than  wide,  their  internal  mai^in  straight. 

Schistocerca  StAl 

ee.  Mesosternal  lobes  transverse  or  of  equal  width  and  length,  their  internal 

margin  rounded. 

/.  Posterior  tibiae  furnished  with  8  or  sometimes  more  than  8  spines  in  the 

outer  row. 

g.  Tegmina  equaling  the  abdomen  in  length  or  abbreviate,  never  lobi- 

form  or  rudimentary,  always  with  the  inner  margins  overlapping. 

h.  Head  small,  not  exserted,  the  hind  part  narrower  than  front  edge 

of  pronotum;  occiput  and  vertex  on  the  same  plane  with  the 

pronotum Atrachelacris  Giglio-Tos 

hh.  Head  distinctly  exserted,  the  posterior  part  of  equal  width  or 
very  little  narrower  than  pronotum. 
t.  Ptonotum  decidedly  dilated  posteriorly.     Cerci  of  the  male  slen- 
der, pointed  at  apex Dichropltu  StAl 

n.  Pronotum  subcylindrical,  but  little  broadened  posteriorly.     Male 
cerci  more  or  less  ampliated  at  apex. 
j.  Female  with  the  valves  of  the  ovipositor  normal,  acute.     Male 
cerci  fairly  broad  and  obliquely  docked  at  apex. 

Leiotettixj  new  genus 

jj.  Female  with  the  valves  of  the  ovipositor  slender,  straight,  the 

upper  ones  much  the  longer.    Male  cerci  variable,  spatulate 

or  slender  and  curved  at  apex Scottutsa  Giglio-Tos 

gg.  Tegmina  lobiform,  lateral,  widely  separated,  or  with  their  inner 
edges  nearly,  but  never  quite  touching. 
h,  Pronotum  with  the  posterior  margin  rounded  or  subangulate. 
i.  Head  very  large,  the  hind  portion  wider  than  the  pronotum;  the 
labrum  large.     Frontal  costa  prominently  dilated  between  the 
antennae.     Prostemal  spine  minute.     Tegmina  lateral,  the  dor- 
sum of  abdomen  exposed  between  them.     Subgenital  plate 
subglobose  at  apex,  the  cerci,  except  at  base,  stiliform,  bent 

upwards Paroscopcw,  new  name 

ii.  Head  large,  but  not  broader  than  the  pronotum;  the  labrum 
normal.  Frontal  costa  not  at  all  or  but  little  dilated  between 
the  antennae.  Prostemal  spine  elevated,  not  minute.  Teg- 
mina with  their  inner  edges  nearly  touching.  Subgenital 
plate  triangularly  produceil,  the  cerci  variable. 
j.  Male  cerci  laminately  compressed.     Chief  color  of  insect  green 

or  greenish Chlorus  GigHo-Tos 

jj.  Male  cerci  long  and  slender,  the  apex  pointed  and  decurved. 

Chief  color  of  insect  ferruginous EuroUUix^  new  genus 

hh.  Pronotum  with  the  posterior  margin  truncate  or  roundly  emar- 

ginate Paradichroplus  Brunner 

ff.  Posterior  tibiae  generally  with  less  than  8  spines,  usually  with  6  to  7, 
in  outer  row.  Frontal  costa  percurrent,  straight,  not  at  all  or  but 
little  produced  between  the  antennae.  Tegmina  and  wings  fully 
developed Osmilia  StAl 

PROCOLPIA  MINOR  Giglio-Tos. 

Procolpia  minor  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  No.  184,  IX,  1894, 
p.  17;  No.  377,  XV,  1900,  p.  3. 

While  the  collections  contain  no  specimens  of  this  insect,  it  has 
been  reported  from  Asuncion. 
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MUNATIA  AUSTRALIS,  new  species. 

General  color  browish  ferruginous,  only  varied  by  having  the  pro- 
notal  carina  and  a  median  line  on  occiput  to  fastigium  testaceous.  In 
the  male  this  line  is  also  continued  on  the  dorsal  edge  of  tegmina  for 
half  their  length.  Much  smaller  than  3L  punctata  St&l,  from  which 
it  differs  markedly  otherwise  by  having  the  pronotal  carina  blunt  and 
smooth  instead  of  thin  and  irregularl}'^  serrate. 

Head  rather  small,  the  vertex  horizontal,  acuminate,  extending  in 
front  of  the  eyes  about  twice  as  far  (female)  or  a  trifle  more  (male)  as 
their  distance  apart,  broadly  and  shallowly  sulcate;  frontal  costa 
prominent  above,  widening  gently  to  just  below  the  ocellus,  where  the 
carinee  unite  for  a  short  distance  and  again  gently  separate  and  con- 
tinue to  the  clypeus,  just  before  reaching  which  they  diverge  more 
abruptly,  sulcate  from  between  the  antennae;  lateral  carinse  of  face 
interrupted,  the  face  provided  with  several  prominent  longitudinal 
rugro  and  elevated  points;  cheeks  also  more  or  less  coarsely  rugose. 
Pronotum  widening  posteriorly,  very  coarsely  and  sparsely  rugose 
above,  less  so  on  sides,  the  last  transverse  sulcus  quite  profound,  situated 
about  the  middle;  median  carina  smooth,  blunt,  not  greatly  elevated; 
hind  margin  acute,  front  margin  angulate,  with  the  apex  deeply 
notched.  Tegmina  and  wings  considerably  surpassing  the  tip  of  abdo- 
men; the  wings  yellowish  (female)  or  blue  (male)  basally,  more  or  less 
fuliginous  beyond.  Hind  femora  only  moderately  robust,  quite  rough 
and  provided  with  5  or  6  short  spines  on  outer  edge  of  lower  side,  as 
long  as  the  abdomen;  the  inner  spines  of  tibiee  rather  heavy. 

Length  of  body,  male,  27,  female,  40;  of  antennas,  male,  14,  female, 
16;  of  pronotum,  male,  7.25,  female,  10.5;  of  tegmina,  male,  26, 
female,  35;  of  hind  femora,  male,  14,  female,  20  mm. 

Type.— C^t  No.  9722,  U.S.N.M. 

Habitat, — Sapucay,  a  number  of  both  sexes,  W.  T.  Foster,  collector. 

PRIONOLOPHA  SERRATA  (Linnaeus). 

GrylliLs  {BuUa)  serratus  Linn^.us,  Syst.  Nat,  10th  ed.,  1758,  p.  427. 
Acridium  serratum  De  Geer,  M^m.  Ins.,  Ill,  1773,  p.  493,  pi.  xli,  fig.  6. 
Pamphagus  it€rratnsTHViiBi£ROy  M^m.  Acad.  St.  Petersb.,  V,  1815,  p.  260. 
Xiphocera  serrata  BvRMEisTEK,  Handb.  Ent.,  II,  1838,  p.  •614. 
Tropinotus  serrattJLs  Servillr J  Hist.  Ins.,  Orthopt.,  1839,  p.  618. 
Acrydium  serrato-fasdatinn  De  Geer,  M^in.  Ins.,  Ill,  1773,  p.  495,  pi.  xlii,  fig.  2. 
Pamphagus  lateralis  Tnvif BERG f  M6m.  Acad.  St.  Petersb.,  V,  1815,  p.  260. 
Prionolopha  serrata  StAl,  Recens.  Orthopt.,  I,  1873,  p.  44. 

Several  specimens  of  both  sexes  are  at  hand.  They  come  from  San 
Pedro,  San  Bernardino,  Sapucay,  and  Asuncion.  Also  reported  by 
Giglio-Tos. 

A  second  species  of  the  genus,  P.  hrerlpennis,  is  described  by  Giglio- 
Tos^  as  coming  from  the  Matto  Grosso  Plateau  in  Brazil.  It  may 
also  reach  northern  Paraguay. 


a  Boll.  Mus.  Zool.  Anat.  Torino,  No.  377,  XV,  1900,  p.  A. 
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TROPINOTUS    Serville. 

Since  Pamguay  seems  to  be  the  center  of  abundance  of  the  species 
belonging  to  the  genus  TropirioUis  it  might  be  well  to  append  a  brief 
synoptic  table  lor  separating  all  the  known  forms,  together  with  those 
here  described. 

TABLE  FOR  DE:TERMI NATION  OF  SPECIF>S. 

a.  Crest  of  the  pronotum  more  or  less  crenulate  or  even  serrulate  posteriorly.    Genic- 
ular angles  of  hind  femora  acute,  a  little  lengthened. 
h.  Tegmina  and  body  cinereous^  testaceous,  or  ferruginous,  usually  more  or  less 
mottled  with  brown, 
c.  The  markings  of  tegmina  large,  forming  more  or  less  well-defined  bands. 
d.  Hind  tibite  12-8pined.     The  wings  with  the  anterior  field  as  well  as  disk 

colored  bright  rose romlentus  StAl 

dd.  H  ind  tibiae  9-10  spined.     The  anterior  field  of  wing  more  or  less  infuscated. 

e.  Hind  femora  very  long,  reaching  considerably  beyond  the  tip  of  abdomen 

in  both  sexes.     Crest  of  pronotum  deeply  cleft  by  all  three  sulci,  the 

lobes  distinctly  separated discoideus  Serville 

ee.  Hind  femora  shorter,  only  reaching  the  tip  of  alxlomen  (female)  or  but 

little  surpassing  it  (male).     Crest  of  pronotum  less  deeply  cleft,  the 

lobes  closely  approximate. 

/.  Larger;  general  color  cinereous  or  testaceous,  the  maculation  of  tegmina, 

composed  of  several  transverse  bars  and  distributed  over  most  of  wing. 

g.  Wings  long,  narrow.     Carina  of  pronotum  lens  arched,  confined  to 

Brazil  and  southward angxdatus  St4l 

gg.  Wings   broad,   shorter.     Carina  of  pronotum   high   and   strongly 

arched.     Yucatan  and  Honduras mexicanusy  new  species,  o 

ff.  Smaller;  general  color  ferrugineo-testaceous,  the  tegmina  with  but  a 

single  triangular  basal  maculation schulzi  Bruner 

cc.  Markings  of  tegmina  small,  irregularly  scattered  over  the  wing  save  for  a 
row  in  basal  half  of  discal  area. 
d,  Pronotum  short,  the  crest  low,  and  but  little  produced  posteriorly.     Hind 

tibiie  with  9  spines  in  outer  row modestus  Giglio-Tos 

dd.  Pronotum  longer,  considerably  produced  posteriorly.     Hind  tibiae  with 

10  spines  in  outer  row conspersus  Bruner 

hb.  Tegmina  and  body  uniformly  colored,  without  maculation  or  conspersing. 

c.  Tegmina,  as  well  as  entire  body  and  legs,  green imignis  Giglio-Tos 

cc.  Tegmina,  body  and  legs  uniformly  dull  brown  save  a  paler  dorsal  stripe  on 

the  former (fffinis,  new  species 

aa.  Crest  of  pronotum  smooth  posteriorly.     Cienicular  angles  of  hind  femora  shorter 
and  more  rounded. 
6.  Hind  tibiae  provided  with  fewer  (10)  spines  in  outer  row.     General  color,  dark 

cinereous regularis  Bruner 

hh.  Hind  tibi«e  provided  with  more  (11-19)  spines  in  outer  row.     Color  variable. 

c.  Color  largely  green;  the  discal  area  of  tegmina  with  or  without  dark  spots. 

d.  Posterior  femora  punctate,  and  with  all  the  carime  nigro-serrate.     Hind 

tibiae  armed  with  11  or  12  spines  on  outer  side  (San  Leopold,  Central 

Brazil) scabripes  StAl 

« These  two  species  are  before  me  as  I  write,  hence  are  included  herewith.  The 
Mexican  species  will  be  described  in  the  Biologia  Central!  Americana  when  the 
proper  place  is  reached.  The  other  is  sufliciently  distinct  to  be  recognized  by  the 
diagnosis  given  here.    This  last  may  also  occur  in  Paraguay.  j 
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dd.  Posterior  femora  nearly  smooth,  only  partially  nigro-punctate  on  the 

carinie.     Hind  tibift*  armed  with  13  to  16  spines  on  outer  row. 

e.  Larger  and  more  robust  (S6  male,  51  female,  mm.);  the  disk  of  tegmina 

provided  with  a  row  of  prominent  dark  subquadrate  spots.     Hind 

femora  rather  robust  basally.     The  tibiae  13  or  14  spined  . .  .Iwvipes  StAl 

ee.  Smaller  and  slenderer  (30  male,  40  female,  mm.).     Disk  of  tegmina 

immaculate  or  only  showing  traces  of  the  discal  spots.    Sometimes 

with  the  body  and  tegmina  more  or  less  infuscated.     Hind  femora 

slender.     The  tibiae  15  to  16  spined.     (Sao  Paulo,  Brazil.) 

gracilis  Brunero 
cc.  Color  ochreouH  or  ferrugineo- testaceous. 
d.  Hind  tibia*  with  11-12  spines  in  outer  row.     Crest  of  pronotum  arcuate. 

Tegmina  with  a  pale  costal  line linealus,  new  species 

dd.  Hind  tibite  with  18-19  spines  in  outer  row.     Crest  of  pronotum  straight. 
Tegmina  without  a  costal  line laufferi  Bolivar 

TROPINOTUS  DISCOIDEUS  Serville. 

Tropinotus  disandeus  Serville,  Hist.  Orthopt.,  1839,  p.  619. 
Tropidoiiolus  discoideus  StAl,  Obs.  Orthopt.,  Ill,  1878,  p.  19. 

Ilabitat, — This  insect  is  represented  by  9  male  and  12  female  speci- 
mens collected  by  W.  T.  Foster  at  Sapucay  (coll.  U.  S.  Nat.  Mus.); 
by  others  from  Asuncion  (coll.  L.  Bruner),  and  is  reported  from  vari- 
ous Para^fuayan  localities  (Giglio-Tos). 

TROPINOTUS  ANQULATUS  Stil. 

Tropinotus  angulatus  SrXhy  Recens.  Orthopt.,  I,  1873,  p.  44. 
Tropidonotus  angiUatus  StAl,  Obs.  Orthopt.,  Ill,  1878,  p.  19. 

Habitat. — Specimens  of  this  species  are  at  hand  from  Asuncion  (L. 
Bruner,  collector);  it  is  also  credited  to  Paraguay  by  Giglio-Tos. 

TROPINOTUS  MODESTUS  Giglio-Tos. 

Tropidonotus  modesttis  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No. 
184,  p.  16. 

IIal)ltat. — This  species,  while  not  recorded  directly  from  Paraguay, 
was  taken  in  the  adjoining  parts  of  the  Argentine  Chaco.  It  undoubt- 
edly occurs  likewise  in  Paraguayan  territory. 

TROPINOTUS  INSIGNIS  Giglio-Tos. 

Tropidonotus  insignis  Giqlio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
p.  16. 

Habitat, — While  this  insect  was  first  described  from  northwestern 
Argentina  it  has  since  been  reported  from  Cordoba  and  Santa  Fe,  and 
from  the  Bolivian  Chaco.     It  is  very  likely  found  in  Paraguay  as  well. 

TROPINOTUS  AFFINIS,  new  species. 

Apparently  quite  closely  related  to  T,  scabrijjeii  Stk\^  but  differing 
from  it  in  a  number  of  points  sufficiently  to  warmnt  me  in  describing  it 
as  new.     As  compared  with  that  species,  a^ffinis  is  a  little  larger  and 


«  See  footnote  on  preceding  {lage. 

uigitizea  oy 


Google 


NO.  1461.  LIST  OF  PARAGUA  YAN  LOCUSTS-BRVNER.  647 

perhaps  a  trifle  more  robust.  Its  hind  femora  are  rather  profusely 
and  evenly  granulated  with  black,  and  have  all  the  carinee  decidedly 
nigro-serrate  as  in  scabrlpes.  The  median  carina  of  the  pronotum  is 
moderately  elevated,  evenly  and  gently  arcuate,  the  transverse  sulci 
quite  profound  but  with  the  different  sections  more  closely  approxi- 
mate than  in  discoideus^  the  hind  lobe  somewhat  the  longer  and  acute 
angled  behind;  lateral  carinse  prominent  and  bowed  outward  in  middle. 
Tegraina  long,  slender,  tapering;  very  closely  veined  on  basal  half,  less 
so  on  apical,  without  markings.  Posternal  spine  rather  large  and  long, 
directed  posteriorly  but  not  reaching  the  front  edge  of  the  mesoster- 
nuro,  not  sulc^te  in  front  as  in  scabripes. 

General  color  above  brownish  ferruginous,  a  little  paler  below;  the 
dorsal  field  of  tegmina  testaceous;  occiput  and  fastigiumof  vertex  also 
with  a  narrow  line  on  each  side  of  same  color.  Hind  wings  long  and 
narrow,  the  disk  orange  red;  hind  margin  and  obliquely  inwardly 
directed  band,  along  with  basal  half  of  anterior  field  dark  fuscous,  the 
apical  portion  faintly  clouded,  the  scalariform  space  transparent, 
vitreous.  Hind  tibiae  brownish  with  a  faint  lavender  tint,  the  tarsi 
fuscous.     Antennae  pale  on  basal  half,  infuscated  apically. 

Length  of  body,  female,  45,  of  prononotum,  15,  of  tegmina,  37,  of 
hind  femora,  24,  of  antennae,  16  mm. 

Typ€.—G2Li.  No.  9732  U.S.N.M. 

Habitat. — Sapucay,  Paraguay,  a  single  female  collected  by  W.  T. 
Foster  in  February. 

While  the  writer  is  unacquainted  with  T,  scahripes  StAl,  to  which 
this  insect  seems  to  be  quite  closely  related,  it  seems  to  be  distinct. 

TROPINOTUS  REGULARIS  Bruner. 

IVopinotus  regxdaris  Bruner,  Ent.  News,  XVI,  1905,  p.  214-215. 

The  present  collection  contains  9  males  and  8  females  of  this  insect. 
Since  the  female  was  not  described  when  the  species  was  named,  and 
because  of  the  material  now  at  hand  showing  some  variation,  the  addi- 
tional description  is  here  presented. 

Besides  being  much  larger  and  more  robust  than  the  opposite  sex, 
some  specimens  of  both  the  male  and  the  female  insects  exhibit  a  few 
of  the  color  variations  of  T.  Isevipes  St^l,  but  difier  from  it  by  the 
much  shorter  and  more  robust  hind  femora  and  in  being  either  alto- 
gether or  largely  brown  and  black.  The  female,  like  the  male,  has  the 
discal  field  of  the  tegmina  regularly  maculate  with  black  quadrate  spots 
well  toward  the  apex.  In  some  specimens  the  dorsum  of  pronotum  is 
largely  and  the  tegmina  above  the  discal  row  of  maculations  entirely 
green,  in  others  the  lower  apical  half  and  a  narrow  subcostal  stripe  on 
the  basal  half  is  cinereous.  Hind  femora  prominently'  provided  with 
dusky  bands  externally  and  above,  the  lower  sulcus  and  inner  face 
testaceous;  the  hind  tibiae  testaceous  more  or  less  regularly  conspersed 
with  fuscous. 
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Length  of  body,  male,  28,  female,  43;  of  pronotum,  male,  9,  female, 
14;  of  tegmina,  male,  24,  female,  31;  of  hind  femora,  male,  16.5,  female, 
24;  of  antennae,  male,  10,  female,  14  mm. 

Type.— Cat  No.  9720,  U.S.N.M. 

Hahitat. — Sapucay,  Paraguay,  November  to  March,  9  males  and  8 
females  collected  by  W.  T.  Foster  (coll.  U.  S.  Nat.  Mus.).  It  is  also 
represented  by  a  single  male  each  in  the  collection  of  the  Philadelphia 
Academy  of  Sciences  and  in  the  private  one  of  the  writer. 

TROPINOTUS  SCABRIPES  Still. 

Tropidonotus  scahripes  StAl,  Obs.  Orthopt.,  Ill,  1878,  p.  19. 
Trapinotus  scabripes  Bruner,  Ent.  News,  XVI,  1905,  p.  215. 

Habitat, — Recorded  from  central  Brazil  in  company  with  the  fol- 
lowing species.  It  is  very  evidently  also  to  be  found  in  northern 
Paraguay,  since  the  species  of  this  genus  seem  to  be  rather  widely  dis- 
tributed if  suitable  environment  is  to  })e  had. 

TROPINOTUS  L^VIPES  StSl. 

Plate  XXXVII,  fig.  7. 

Tropidonotus  Isevipes  StAl,  Obs.  Orthopt.,  Ill,  1878,  p.  20. 
Tropinotus  Iwtnpes  Bruner,  Ent.  News,  XVI,  1905,  p.  215. 

Habitat. — Four  males  and  four  females,  Sapucay,  Paraguay,  col-' 
lected  by  W.  T.  Foster. 

This  is  by  far  the  commonest  species  in  Argentina  and  is  found  as 
far  south  as  Buenos  Aires. 

TROPINOTUS  GRACILIS  Bruner. 

Tropinotus  gracilis  Bruner,  Ent.  News,  XVI,  1905,  p.  215. 
This,  the  most  slender  of  the  known  forms,  will  probably  be  found 
in  eastern  Paraguay,  as  well  as  about  Sao  Paulo,  Brazil,  the  locality 
from  which  the  type  specimens  were  obtained. 

TROPINOTUS  LINEATUS.  new  species. 

A  medium  sized,  rather  robust  insect,  the  general  color  of  which  is 
dark  ferruginous  to  brown.  Pronotal  crest  smooth;  the  genicular 
lobes  of  the  hind  femora  not  greatly  elongate  nor  acute.  Disk  of  the 
tegmina  very  obscurely  maculate  with  large  brown  patches  distrib- 
uted similarly  to  those  in  discoldeiis^  and  provided  with  a  narrow  sub- 
costal testaceous  line  that  reaches  from  the  base  to  a  little  beyond  the 
middle. 

Head  of  medium  size,  nearly  as  wide  above  as  below;  the  occiput  pro- 
vided with  a  well-defined  longitudinal  median  carina  which  extends  to 
the  fastigium  of  the  vertex;  vertex  nearly  (male)  or  quite  (female)  as 
broad  as  the  longest  diameter  of  one  of  the  eyes,  fastigium  a  little  less 
than  a  right  angle,  the  walls  prominent;  frontal  costa  only  moderately 
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prominent,  narrowed  above,  gently  sulcate  and  more  (female)  or  less 
(male)  strongly  punctate;  face  quite  strongly  punctate,  cheeks  some- 
what rugose;  antennae  with  the  joints  of  basal  half  somewhat  depressed. 
Pronotum  strongly  crested,  the  median  carina  smooth,  plainly  cut  by 
all  three  of  the  transverse  sulci;  lateral  carinas  also  cut  by  the  sulci, 
in  some  specimens  faintly  crenulate;  disk  granulose,  and  on  the  hind 
lobe  provided  on  each  side  with  four  or  five  fine  ridges  parallel  to  lat- 
eral margins;  lateral  lobes  profusely  punctate;  hind  and  front  margins 
both  acute,  the  hind  lobe  nearly  twice  as  long  as  the  front  one.  Teg- 
mina  profusely  veined  on  basal,  less  so  on  apical  half,  extending  beyond 
the  tip  of  hind  femom  and  abdomen  in  the  two  sexes;  hind  femora 
modemtely  robust,  the  superior  carina  plainly  serrate,  genicular  lobes 
subacute,  not  greatly  elongated.  Last  ventral  segment  of  male  abdo- 
men cuneate,  the  middle  strongly  carinate. 

General  color  dark  ferruginous  to  brown,  in  some  individuals  largely 
green  on  occiput,  disk  of  pronotum  and  the  anterior  and  posterior 
fields  of  the  tegmina;  disk  of  latter  more  or  less  strongly  marked  with 
large  brown  or  fuscous  patches  as  in  dii<coideuH.  Principal  longitudi- 
nal veins  basal  half  of  tegmina  black  conspersed  with  yellow  or  testa- 
ceous. The  characteristic  color  feature  of  the  tegmina  is,  however, 
the  narrow  pale  stripe  between  the  median  and  subcostal  veins,  and 
which  has  suggested  the  specific  name.  Hind  femora  granulose,  the 
carina  more  or  less  strongly  conspersed  with  black  on  the  serrations. 
Hind  tibise  with  the  spines  black  tipped. 

Length  of  body,  male,  32,  female,  40-42;.  of  pronotum,  male,  13, 
female,  15.5-17;  of  tegmina,  male,  26,  female,  34;  of  hind  femora, 
male,  18,  female,  23-24  mm. 

Type.—Q^t.  No.  9733  U.S.N.M. 

Habitat, — Several  specimens  of  both  sexes  at  Sapucay,  Paraguay, 
by  W.  T.  Foster. 

ALCAMENES    Stal. 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Pronotum  with  the  median  carina  tectiformly  elevated.     The  posterior  lobe  much 
longer  than  the  anterior  one. 
6.  Anterior  and  middle  sulci  of  the  pronotum  obsolete  above.    Tegmina  twice 

maculate.     Hind  tibia*  1 2-1 3  spined  in  outer  row granula^utt  St41 

bh.  Anterior  and  middle  sulci  of  the  pronotum  strongly  impressed,  cutting  the 
crest.    Tegmina  immaculate.     Hind  tibiae  10-11  spined  in  outer  row. 

cristatuSf  new  species 
aa.  Pronotum  with  the  median  carina  only  moderately  elevated.     The  posterior 
lobe  shorter  than  the  anterior  one. 
b.  Body  slender.     The  posterior  sulcus  of  the  pronotum  a  little  more  prominent 
than  the  others.     Posterior  margin  obtuse.     The  hind  femora  slender. 

brerkollu  StAl 
bb.  Body  heavy.     The  posterior  sulcus  of  the  pronotum  strongly  impressed.     Pos- 
terior margin  a  right  angle.     The  hind  femora  tumid  at  the  base. 

clarazianus  Pictet  and  Saussure 
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ALCAMENES  CRISTATUS,  new  species. 

Rather  above  the  medium,  moderately  robust  (female),  or  somewhat 
slender  (male),  the  two  sexes  very  unequal  in  size.  Uniformly  grass- 
green,  or  sometimes  bruneo-testaceous  above,  in  the  former  specimens 
provided  with  a  brownish  purple  line  along  the  lateral  carinas  and  hind 
margin  of  dorsum  of  pronotum.  The  dorsal  field  of  the  tegmina  also 
more  or  less  tinged  with  this  color.  All  the  tibiae  and  antennae  more 
or  less  strongly  infuscated.     Venter  pale  yellowish. 

Body  greatly  compressed,  much  higher  than  broad.  Head  about  as 
wide  as  the  front  edge  of  the  pronotum,  eyes  small,  elongate,  in  the 
male  not  quite,  in  the  female  a  trifle  more  than,  one-half  as  long  as  the 
cheeks  below  them,  rather  widely  separated  above;  occiput  somewhat 
inflated  and  provided  with  a  series  of  tine  transverse  ridges  or  rugae; 
fastigium  of  the  vertex  nearly  horizontal,  broadly  triangular,  with  a 
tine  longitudinal  median  carina  that  continues  posteriorly  to  the  occi- 
put; frontal  costa  moderately  prominent  between  the  antennae,  quite 
narrow  above  but  evenly  broadening  below,  punctate  nearly  through- 
out and  very  gently  sulcate  in  the  vicinity  of  the  ocellus.  Antennte 
of  moderate  length,  somewhat  incrassate,  the  basal  joints  depressed 
but  not  suflEiciently  so  to  give  to  these  members  even  a  subensiform 
appearance,  inserted  between  the  upper  portion  of  the  eyes.  Prono- 
tum tectiform,  broadly  and  evenly  arched,  rugose  at  sides,  coarsely 
grauulose  above,  the  anterior  lobe  shorter  than  the  posterior;  the 
transverse  sulci  continuous,  severing  both  thelateml  and  median  carinae, 
anterior  and  posterior  edges  acutely  produced  on  occiput  and  over  the 
base  of  tegmina;  lateral  carinae  tinely  crenulate,  the  median  smooth, 
and  the  lower  lateral  edges  provided  with  a  series  of  smooth  pale 
tul>ercles.  Tegmina  coriaceous,  very  profusely  and  minutely  veined, 
somewhat  abbreviated,  elongate  triangular,  their  apices  reaching  two- 
thirds  (female)  or  nearly  four-fifths  to  the  tip  of  the  aMomen,  without 
maculation.  Wings  not  as  long  as  tegmina.  Hind  femora  slender,  in 
the  males  a  little  surpassing,  in  the  females  not  quite  reaching,  the  tip 
of  the  abdomen.  Prosterual  spine  coarse,  robust,  long,  curved  to  the 
rear  and  tapering  on  apical  half,  the  tip  reaching  over  the  base  of 
mesosternum. 

Length  of  body,  male,  36;  female,  53;  of  antennce,  male  and  female, 
13.5;  of  pronotum,  male,  19;  female,  23;  of  tegmina,  male,  17;  female, 
23;  of  hind  femora,  male,  20;  female,  25  mm. 

Tf/pe.-Cfit  No.  9723,  U.S.N.M. 

JIahiM. — Sapucay,  Paraguay,  9  males,  9  females,  and  1  nymph. 
W.  T.  Foster,  collector. 

At  first  glance  this  insect,  on  account  of  its  long  and  strongly  crested 
pronotum,  reminds  one  of  a  short-winged  and  diminutive  Prionolopha 
sei'i'ata  which  occurs  in  the  same  region.     The  genera  Alcamenea  and 
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Prioiiolopha  «eem  to  be  quite  closely  related — much  more  so  than 
Tropinotus  and  Pri/molopha  are. 

Possibly  one  or  two  of  the  other  species  of  the  genus  may  reach 
Paraguay  as  well. 

EL^COCHLORA  St&l. 

ELAOCHLORA  TRILINEATA  (ServUle). 

Xiphicera  trUineatn  Serville,  Hist.  Orthopt.,  1839,  p.  614. 
EUeochlora  trilineata  StAl,  Recens.  Orthopt.,  I,  1873,  p.  46. 

Ilahltat. — Originally  described  from  Brazil.     Reported  as  coming 
from  Paraguay  by  Giglio-Tos. 
1  do  not  know  this  species. 

ELiEOCHLORA  VIRIDICATA  (ServUle). 
Plate  XXXVI,  fig.  9,  female.     Plate  XXXVIII,  fig.  7,  male. 

Xiphicera  viridicata  Serville,  Hist.  Orthopt.,  1839,  p.  614. 
Elwochlora  viridicata  StXu  Recens.  Orthopt.,  I,  1873,  p.  46. 

Ilabitat.^-BvAzil^  Paraguay,  Uruguay,  and  Argentina.  Represented 
in  .the  collections  from  Sapucay,  which  were  taken  by  W.  T.  Foster. 

This  insect  was  found  in  Argentina  attacking  a  species  of  Solana- 
ceous  plant  of  which  it  seemed  very  fond. 

Other  species  of  the  genus  occur  throughout  tropical  America  and 
some  of  which  are  sure  to  be  found  in  Paraguay. 

CHROMACRIS  Walker. 

CHROMACRIS  MILES  (Drury). 

Oryllus  miles  Drury,  Exot.  Ins.,  II,  1773,  pi.  xlii,  fi^.  2. 

Mhomalea  speciosa  ThvkberGj  M^m.  A(»d.  St.  Petersb.,  IX,  1824,  p.  104,4)1.  xiv, 

fig.  1. 
Acridium  speciomm  Serville,  Hist.  Orthopt.,  1839,  p.  673. 
Rhomalea  miles  var  B.  Pictet  and  Sausbure,  Cat.  Acrid.,  1887,  p.  20. 
Chromacris  speciosa  Walker,  Cat.  Dermapt.  Rait.  Brit.  Mub.,  IV,  1870,  p.  644. 

Habitat. — Sapucay,  Paraguay,  several  specimens  collected  by  W.  T. 
Foster.  Also  recorded  by  Pictet  and  Saussure  (in  their  Catalogue  d' 
Acridiens,  p.  20),  as  coming  from  this  country. 

CHROMACRIS  STOLLI   (Pictet  and  Saussure). 

Plate  XXXVIII,  fig.  2. 

Oryllus  miles  Stoll,  Sauter.,  1787,  pi.  xvi  6,  fig.  60. 

Rhomalea  stolli  Pictet  and  Saussure,  Cat.  Acridiens,  1887,  p.  21. 

Chromacris  stolli  Rehn,  Pint.  News,  XVI,  1905,  p.  38. 

Habitat. — No  specimens  are  at  hand  from  Paraguayan  territory,  but 
it  is  recorded  as  coming  from  there  by  Rehn.  It  is  also  a  common 
insect  in  northern  Argentina  and  some  parts  of  Brazil. 
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Chromaffin  nupt lulls  (Gerstaecker)  should  also  occur  within  the 
borders  of  Paraguay  as  it  is  found  in  adjoining  portions  of  Argentina, 
Bolivia,  and  Brazil. 

ZONIOPODA  StSl. 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Btxiy  and  tegmina  mostly  green  or  greenish.     Wings  generally  cserulean. 

6.  Pronotum  unicolorous,  in  no  wise  striped  or  banded  with  yellow  or  testaceous. 
c.  Larger  (male,  40,  female,  52  mm.) .     Hind  femora  provided  with  a  transverne 

preapical  black  band  on  each  side 4.  juncortim  Berg 

cc.  Smaller  (male,  30,  female,  36  mm.).     Hind  femora  entirely  green 

3.  iheringi  Pictet  and  Saussure 
66.  Pronotum  more  or  k*g8  hmgitudinally  striped  with  yellow  or  t^taceous. 
c.  All  the  legs  fasciate  with  re<l,  yellow,  and  black.     Head  largely  red 

1.  tarmta  Serville 
cc.  I^gH  not  fasciate  with  varied  colors.     Head  without  the  red 

2.  gimUiSf  new  species 
art.  Body,  as  well  as  legs,  varied  with  fus<!ous  or  black;  the  tegmina  variable. 
6.  Tegmina  dark  olive  to  black,   the  longitudinal  veins  yellow  or  teetaceous. 
WingH  cwrulean. 
r.  Pronotum  longitudinally  black  and  yellow  striped. 

(/.  Head  largely  blootl-red 8.  omriicohr  Blanchard 

(id.  Head  not  varied  with  red 7.  ettiarginata  SM 

cc.  Pronotum  not  longitudinally  striped  with  black  and  yellow. 
d.  Pronotum  glossy  black  bordered  bn)adly  behind  and  narrowly  in  front  with 
•    pale  testaceous  or  dirty  white.     Body  and  limbs  largely  black 

6.  exilipeSj  new  species 

dd.  Pronotmn  chiefly  yellow  or  testaceous,  with  a  median  and  a  subfrontal 

black  band.     Body  and  limbs  largely  pale.    Knees,  coxa?  and  head  red 

5.  Jisncauday  new  species 
66.  Tegmina  blackish-fuscous  tessellate  with  yellow.     Wings  red. .9.  picUi  Bolivar 

ZONIOPODA  TARSATA  (Serville). 

Plate  XXXVII,  fig.  2. 

AcridiU7n  tarsalum  ^KttyihLK,  An.  Sc.  Nat.,  XX,  1831,  p.  283. 
yA)uiu})oda  tarsaUt  StAl,  Recens.  Orthopt,  I,  1873,  p.  51. 

Acridium   cruentatnm    Blanchard,  in   D'Orbigny,    Voy.    l*Amer.    Merid.,  VI, 
1837-1843,  Pt.  2,  Ins.,  p.  (216),  pi.  xxvii,  fig.  5. 

Habitat, — Several  specimens  of  both  sexes,  taken  by  W.  T.  Foster, 
at  Sapucay,  are  before  me.  It  is  also  reported  by  Giglio-Tos  as  com- 
ing from  Paraguay.  It  is  exceedingly  common  in  Argentina,  Brazil, 
Bolivia,  and  Uraguay  as  well,  where  it  is  the  most  prevalent  species 
of  the  genus. 

This  insect  frequents  low,  wet  places,  and  is  most  frequently  met 
with  on  aquatic  plants. 

ZONIOPODA  SIMILIS,  new  species. 

A  slender  green  species,  with  rough  pronotum  and  low,  pale  median 
carina  that  recalls  Z.  tarmta^  minus  the  banded  legs  and  bright  red 
markings  of  head. 
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Head  moderately  large,  slightly  wider  than  the  front  edge  of  the  pro- 
notum;  the  eyes  moderately  prominent  and  separated  by  a  space  about 
equal  to  their  longest  diameter;  fastigium  short,  broadly  triangular, 
and  separated  from  the  vertex  by  a  deep  transverse  furrow;  frontal 
costa  with  its  sides  nearly  parallel,  deeply  sulcate,  and  continuous  to 
clypeus;  face  coarsely  punctate.  Pronotum  slender,  subcylindrical,  as 
broad  in  front  as  behind,  a  little  contracted  in  the  middle,  both  later- 
ally and  from  above,  giving  the  insect  a  strangulated  appearance;  the 
two  lobes  about  equal  in  length,  the  transverse  sulci  rather  distinct 
but  not  profound;  posterior  edge  obtusangulate,  the  front  edge  a  little 
rounded.  Tegmina  a  trifle  narrower  than  in  tarnnta^  as  long  (female) 
or  a  little  surpassing  the  tip  of  ab*domen  (male).  Hind  femora  slen- 
der, not  reaching  the  apex  of  the  abdomen  in  either  sex.  Last  ventral 
segment  of  male  abdomen  moderately  long  and  pointed,  the  apex 
deeply  fissate,  and  in  this  respect  approaching ,;?^^<^^a?/^. 

General  color,  pale  olive-green,  with  some  tinge  of  yellowish  on  sides 
and  disk  of  pronotum,  and  in  the  male  also  rose  tinted  about  the  coxai 
and  face;   wings   pale  blue.     Legs  nonfasciate,  the  hind  tibise  pale  . 
greenish  yellow,  their  apices  and  the  tarsi   carmine.     Antennae  uni- 
colorous,  black  or  blackish,  except  basal  joint,  which  is  tinged  with  red. 

Length,  male,  31,  female,  45;  of  pronotum,  male,  6,  female,  8;  of 
tegmina,  male,  26,  female,  35;  of  hind  femora,  male,  15.5,  female,  21. 

Type.— C>2it.  No.  9734,  U.S.N.M. 

Habitat. — Sapucay,  Paraguay,  January  to  March,  W.  T.  Foster,  2 
males,  2  females. 

ZONIOPODA  IHERINGI  Pictet  and  Saussure. 
Zoniopoda  ilieringi  Pictet  and  Saussure,  Cat.  Acridiens,  1887,  p.  27. 
Habitat. — The  collections  before  me  contain  a  number  of  specimens 
of  both  sexes  of  this  Brazilian  insect  that  were  collected  at  Sapucay. 
It  is  also  reported  by  Rehn  as  coming  from  Paraguay. 

The  writer  is  in  possession  of  a  male  specimen  of  this  or  a  closely 
allied  species  which  has  the  radial  portion  of  its  wings  bright  rose 
color  instead  of  crorulean. 

ZONIOPODA  JUNCORUM  Berg. 

Zoniopoda  juncorum  Ber(i,  in  Pictet  and  Saussure,  Cat.  Acridiens,  1887,  p.  26. 
Habitat. — While  the  collections  before  me  do  not  contain  specimens 
of  this  beautiful  acridian  it  is  reported  as  coming  from  a  number  of 
localities  in  Argentina  and  Bolivia  adjoining^.     Giglio-Tos  records  it 
from  Paraguay. 

ZONIOPODA  FISSICAUDA,  new  species. 

About  the  size  and  form  of  Z.  tarsata^  Serville,  but  differing  from 
it  in  having  the  pronotum  shorter  and  much  smoother  and  the  median 
carina  stronger  than  there.     Instead  of  longitudinal  pale  stripes  the 
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pronotum  is  provided  with  two  conspicuous  black  collar-like  bands, 
one  median  and  the  other  just  back  of  the  anterior  edge.  The  abdo- 
men is  alternately  yellow  and  black-banded,  the  pleura  obliquely  yel- 
low and  black  alternately  and  the  venter  yellow.  The  tegmina  have 
the  longitudinal  veins  yellow  and  the  interspaces  transparent  bluish 
lead  color,  which  when  folded  over  the  cserulean  wings  gives  to  them 
the  appearance  of  being  alternately  dark  and  pale  streaked.  The  head, 
front,  and  middle  femora,  coxae,  and  knees  of  hind  legs  red,  hind 
femora  and  tibiae  yellow,  the  former  thrice  banded  with  black,  the 
latter  basally  and  at  the  apex  also  black,  tarsi  and  apex  of  remaining 
tibiae  likewise  black.  There  are  also  black  bands  on  both  the  middle 
and  anterior  femora. 

The  characteristic  feature  of  this  species,  however,  is  the  very  long 
last  ventral  segment  of  the  male  abdomen,  which  is  fissui*ed  to  its 
base,  giving  to  this  region  the  appearance  of  being  provided  with 
exceedingly  long  cerci  which  cross  at  their  apices  scissor-like. 

Length  of  body,  male,  35;  female,  45;  of  pronotum,  male,  6.4; 
female,  8.5;  of  tegmina,  male,  33;  female,  40;  of  hind  femora,  male, 
18;  female,  22  mm. 

Type.-^Cfit.  No.  9735  U.S.N.M. 

Habitat, — Sapucay,  Paraguay,  January,  W.  T.  Foster.  One  male 
and  1  female. 

ZONIOPODA    EXILIPES,  new  species. 

Very  similar  in  general  appearance  to  Z.  omnicolor  Blanchard,  but 
differing  from  that  species  in  the  absence  of  reddish  tints  about  the 
head  and  the  longitudinal  bands  on  the  pronotum.  It  also  differs 
from  that  insect  by  lacking  the  bands  on  the  anterior  and  middle  legs. 

Head  a  trifle  inflated,  smooth;  the  vertex  rather  broad,  one  and  one- 
half  (male),  or  nearly  twice  as  wide  (female)  as  the  shortest  diameter 
of  the  eyes,  sepamted  from  the  occiput  by  a  well-defined  transverse 
impression;  frontal  costa  rather  broad,  continuous  to  clypeus,  the  sides 
pinched  below  the  ocelus,  flat  and  coarsely  punctate  above,  sulcate  at 
ocellus  and  for  one-half  the  distance  below;  antennae  black,  nearly  or 
quite  as  long  as  the  hind  femora.  Pronotum  with  the  anterior  lobe 
smooth,  tripartite,  subtectate  on  the  dorsum,  the  transverse  sulci 
broad  and  deep;  posterior  lobe  flat  above,  closely  and  finely  granulate, 
the  median  carina  blunt,  hind  margin  obtuse-angled,  front  margin  entire 
subangled.  Tegmina  complete  in  the  male  and  slightly  surpassing 
the  tip  of  the  abdomen;  in  the  female  somewhat  abbreviated,  a  little 
more  than  half  the  lengtl^f  the  abdomen.  Hind  femora  very  slender, 
not  reaching  the  tip  of  abdomen  even  in  the  male;  middle  and  anterior 
femora  also  slenderer  than  usual  in  the  genus. 

General  color  glossy  black,  varied  on  the  margins  of  the  face,  the 
anterior  and  posterior  edges  of  pronotum,  the  hind  edges  of  meso-  and 
metathorax  and  abdominal  segments,  as  well  as  on  the  front  and  hind 
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cox8e  and  the  longitudinal  veins  of  the  tegniina  with  testaceous.  Occi- 
put and  hind  portion  of  genae  dirty  yellow.  Hind  femora  with  base, 
apex,  and  two  bands  yellowish  testaceous;  tibia?  black,  in  nowise 
banded.     Wings  dusk}^  bluish  tinted  basally. 

Length  of  body,  male  37,  female  49;  of  antennae,  male  17,  female 
15;  of  pronotum,  male  7,  female  9.5;  of  tegmina,  male  30,  female  21; 
of  hind  femora,  male  17,  female  19  mm. 

Type.— CrL  No.  9719,  U.S.N.M. 

Habitat, — Sapuca}^,  Paraguay,  2  males  and  1  female. 

This  insect's  relationship  to  its  allies  may  be  seen  by  a  reference  to 
the  accompanying  synoptic  table.  Whether  or  not  enuirginata  StAl 
and  omnicolor  Blanchard  are  distinct,  I  am  unable  to  say. 

ZONIOPODA    EMARGINATA  St&l. 
Zoniopoda  emarginata  StAl,  Recens.  Orthopt,  I,  1873,  p.  52. 

Habitat, — Stal  gives  Brazil  as  the  habitat,  while  Pictet  and  Saussure 
simply  sa}'  ''Amerique  m^ridionale." 

Whether  or  not  this  species  is  distinct  from  omnicolor  Blanchard,  1 
am  unable  to  say.     If  it  is,  it  may  also  be  looked  for  in  Paraguay. 

ZONIOPODA   OMNICOLOR  (Blanchard). 

Plate  XXXVII,  fig.  3. 

Acridium  omnicolor  Blanchard,  in  D'Orbigny  Voy.  I'Amer.  Merid.,  VI,  1837-43, 

Pt.  2,  Ins.,  p.  216,  pi.  XXVII,  fig,  3. 
Zoiiiopoda  omnicolor  Bruner,  Locusts  of  Argent.,  1900,  p.  61,  fig.  27. 

Habitat, — Several  specimens  are  at  hand  from  Sapueay,  Pamguay. 
They  were  taken  by  W.  T.  Foster.  It  is  also  reported  by  Giglio-Tos 
and  Rebn  as  a  Paraguayan  insect. 

This  species  occurs  rather  commonly  at  Cordoba,  in  Argentina, 
where  it  is  found  in  colonies  upon  special  food  plants,  after  the  manner 
of  Chromacris  stoUi, 

ZONIOPODA    PICTA  Bolivar. 

Zoniopoda  pida  Bolivar,  Viaje  Pacif.,  Orthopt.,  1884,  p.  37. 

Habitat, — If  the  writer  has  rightfully  determined  this  insect,  it  may 
also  be  found  in  Paraguay.  It  is  not  reported  from  that  country  by 
the  authors  already  referred  to  in  connection  with  the  preceding 
species. 

TROPIDACRIS  Scudder. 

TROPIDACRIS  DUX  (Dniry)? 

Gryllfut  diLc  Drury;  Illustr.  Nat.  Hist.,  II,  1837,  new  (nL,  pi.  xliv. 

Habitat, — Giglio-Tos  refers  to  this  insect  as  l)eing  found  at  Asun- 
cion, Paraguay.  It  is  not  represented  in  any  of  the  collections  at 
hand. 
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For  a  discussion  of  the  synonomy  the  reader  is  referred  to  Scudder's 
paper  on  ''A  study  of  the  giant  lobe-crested  grasshoppers  of  South 
and  Central  America." 

Another  species  of  the  genus,  T.  cristata^  is  common  along  the 
northwestern  borders  of  Argentina  and  northward.  It  is  barely  pos- 
sible that  it  also  reaches  the  mountainous  portions  of  Paraguay. 

DIPONTHUS  Stal. 
TABLE  FOR  DETERMINATION  OF  SPECIES.  ^ 

i.  Tubercle  of  the  prosternum  acuminate,  retro-arcuate. 
h.  (xeneral  color  green  or  olive;  tegmina  immaculate,  the  margins  pale. 
c.  CJraP8-green;    the  tegmina  grass-green;    wings  greenish   hyaline.     Posterior 
femora  on  outer  face  not  transversely  band e^l;  the  tibiae  green,  not  dotted 

with  black electns  Serville 

cc.  Olive-green;  tegmina  dilute  fuscous;  wings subhyallne,  rose-color  basally,  the 
nervures  brown.  Posterior  femora  on  the  outer  face  with  two  bands  and 
the  condyle  black  or  blackish;  hind  trbise  with  base,  apex,  and  spines 

black dispar  Gerstaecker 

hh.  (ieneral  color  ochraceous  or  fuscous;  tegmina  maculate. 
0.  Wings  blue,  the  apex  bordered  with  brown;  hind  tibiae  black  and  yellow 

annulate,  not  black-dotted .festivus  Gerstaecker 

cc.  Wings  rose  color,  tesselate  with  black;  hind  tibife  yellow,  dotted  with  black, 

apex  and  base  dusky cUirazianus  Pictet  and  Saussure 

aa.  Tubercle  of  the  prosternum  straight,  not  retroarcuate. 
6-  Pronotum  with  the  pale  lines  percurrent,  three  dorsal,  straight;  two  lateral, 
suboblique.     Body  and  legs  yellow,  black,  and  red;  tegmina  black  tesselate 

with  yellow puelchus  Pictet  and  Saussure 

66.  Pronotum  with  the  pale  lines  not  percurrent,  except  the  dorsal  one  alone  in 
some  instances. 
c.  Ijarger  (male,  40,  female,  51  mm.).     Testaceous  conspersed  with  black. 

nigrO'Conspersus  StAl 
cc.  Smaller  (male,  24-29,  female  30-40  mm.).     Color  variable. 
d.  Body  and  legs  not  black  s])otted. 
€.  Tegmina  for  the  mast  part  olivaceous  or  greenish,  but  slightly  maculate 

with  dusky permistus  Serville 

ee.  Tegmina  decidedly  obscure  maculate. 
/.  Anterior  and  middle  legs  not  largely  black;  general  color  dull  testaceous, 

inclining  to  brown paraguayensis^  new  species 

ff.  Anterior  and  middle  legs  largely  black. 

g.  Pronotum  largely  black,  the  bands  bright  yellow,  head  and  knees 

ornamented  with  red schiUzi  Bruner 

gg.  Pronotum  when  black  only  so  on  the  anterior  lobe,  the  bands  testa- 
ceous. Head  and  knees  without  red .  .argmtinm  Pictet  and  Saussure 
dd.  Body  and  legs  conspicuously  conspersed  with  black. 
€.  Body  and  legs  strongly  tinged  with  rufous  or  red.     Antenme  unicolorous, 

black pycnostictus  Pictet  and  Saussure 

ee.  Body  and  legs  along  with  tegmina  greenish  or  olivaceous.     Antennae 
annulate  with  pale communis  Bruner 
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DIPONTHUS  PARAGUAYENSIS,  new  species. 

About  the  size  and  form  of  D.  schulzi  Brunei*,  but  differing  from 
that  species  in  having  the  veins  of  tegmina,  the  legs  and  pronotuni, 
together  with  body  testaceous.  The  darker  portions  of  head,  prono- 
tum,  and  legs  in  this  form  are  dark  olive  instead  of  deep  black,  as  in 
the  species  to  which  it  has  been  compared.  The  present  species  also 
lacks  the  red  markings  of  the  head  and  knees  of  that  insect. 

Head  rather  small,  the  fastigium  depressed,  the  vertex  between  the 
eyes  a  little  wider  than  the  broadest  part  of  the  frontal  costa,  the  latter 
of  nearly  equal  width  throughout  (female)  or  with  the  sides  decidedly 
convergent  below  (male),  flat  above,  sulcate  at  and  below  the  ocellus. 
Proriotum  short,  rather  coarsely  and  profusely  punctate  above  and  on 
sides  of  hind  lobe,  the  latter  a  very  little  longer  than  the  anterior  one; 
hind  margin  very  broadly  angulate.  Tegmina  and  wings  reaching 
beyond  the  abdomen  in  both  sexes.  Hind  femoi'a  as  long  as  the 
abdomen. 

The  median  line  of  head  and  pronotum  above  fades  posteriorly, 
while  the  oblique  lines  on  the  sides  of  latter  are  bordered  below  by  a 
slight  infuscation.  The  cells  of  the  tegmina  are  fuliginous,  with  the 
veins  and  cross-veins  and  the  edgings  of  the  membrane  to  a  consider- 
able extent  testaceous.  This  gives  to  these  members  the  appearance 
of  being  testaceous  and  rather  evenly  conspersed  with  dull  black.  The 
wings  deep  rose,  the  apices  pale,  with  dusky  veins.  Hind  femora 
crossed  above  by  two  dark  bands;  the  outer  and  inner  faces  have  in 
addition  a  basal  blotch  and  the  upper  half  of  the  genae  dark — the  latter 
black;  hind  tibise  olivaceous  or  testaceous,  the  apex  and  hind  tarsi  infus- 
cated.     Antennje  dark  colored  annulate  with  paler. 

Length  of  bod}^,  male  25,  female  32;  of  pronotum,  male  4.4,  female 
5.5;  of  tegmina,  male  22,  female  28;  of  hind  femora,  male  12.5,  female 
16  mm. 

Type.—C2,t  No.  9724,  U.S.N.M. 

Habitat, — Two  specimens,  male  and  female,  from  Sapucay,  Para- 
guay (coll.  L.  Bruner);  Sapucay,  Paraguay,  several  specimens  of  both 
sexes  taken  by  W.  T.  Foster  (coll.  U.  S.  Nat.  Mus.). 

It  is  possible  that  both  D,  dispar  and  D.  festhm^  of  Gerstaecker 
will  also  be  found  to  occur  in  Paraguayan  territory.  One  of  the 
species  of  this  genus,  D,  communis  Bruner,  is  figured  herewith  on 
Plate  XXXVU,  fig.  6. 

LEPTYSMA  St&l. 

An  examination  of  all  the  American  locusts  that  fall  into  the  genus 
Leptymna  would  indicate  that  it  contains  a  much  larger  number  of 
species  than  generally  has  been  conceded;  and,  as  is  recognized  at 
present,  it  is  composed  of  two  series  of  species,  namely,  the  one  more 
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robust  and  belonging  to  North  America,  and  represented  by  Z.  margin  /- 
collis;  the  other  more  slender  and  belonging  to  South  America,  with 
L,  fiUformis  as  a  type.  There  are  at  least  four  readily  separable 
forms  of  the  latter  group  before  me  as  I  write.  They  may  be  sepa- 
rated by  the  accompanying  key: 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Apex  of  male  abdomen  simple,  acuminate.     Hind  tibite  with  numerous  (11  to  17) 
spines  in  outer  row.     Sides  of  head,  pronotum,  and  pleura  with  a  decided  nar- 
row ferruginous  or  piceous  band. 
6.  Larger  (male  27  mm.  long).     Hind  tibife  17-8pined.     [Central  Argentina.] 

argeniinay  new  8j>ecie8 
hb.  Smaller  (male  25,  female  30-32  mm.  long).     Hind  tibise  ll-spined.     [Sao 

Paulo,  Brazil.] gracilis^  new  species 

aa.  Apex  of  male  abdomen  complex,  provided  with  two  rather  widely  separated, 

backward  projecting,  slender  fingers,  between  and  above  which  there  is  a 

large  contorted  process.     Hind  tibiae  with  7  to  11  spines  in  outer  row.    Sides 

of  head,  pronotum,  and  pleura  less  decidedly  piceous-banded. 

6.  Smaller  and  slenderer  (male  30,  female  33-37  mm.  long)--..^i/brmt«  (Serville) 

bb.  Larger  and  more  robust  (male  33^  female  40-43  mm.  long) .  .obscura  (Thunberg) 

LEPTYSMA  FILIFORMIS   (Serville)? 

There  are  4  males  and  4  females  before  me  from  Sao  Paulo,  Brazil, 
which  are  placed  here.  I  am  not  quite  sure,  however,  of  the  deter- 
mination, although  the  measurement  agrees  with  that  given  by  Ser- 
ville in  his  description  of  the  species.  This  insect  is  credited  to 
Paraguay  by  Giglio-Tos,  and  to  Argentina  by  St41. 

LEPTYSMA  OBSCURA  (Thunberg)? 

There  are  a  number  of  specimens  (4  males  and  10  females)  in  the 
National  collection  from  Sapucay,  Paraguay.  These  were  collected 
by  W.  T.  Foster.  The  writer  also  collected  in  Paraguay,  when  several 
specimens  of  both  sexes  were  taken  at  San  Bernardino.  All  of  these 
are  larger  and  somewhat  more  robust  than  those  referred  to  above  as 
possibly  being  L,  jiliformis  Serville.  They  have  accordingly  been 
placed  under  Thunberg's  ohscura, 

LEPTYSMINA  Gigllo-Tos. 

LEPTYSMINA  PALLIDA  Giglio-Tos 

Plate  XXXVIIT,  fig.  1. 

I^ptffsmina  pallida  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
p.  35. 

Habitat, — Although  this  insect  is  not  represented  in  the  collections 
at  hand,  nor  seems  to  have  been  reported  from  Paraguayan  territory, 
it  was  originally  described  from  Resistencia,  Argentina,  almost  on  the 
borders  of  Paraguay.  It  is  quite  sure  to  be  taken  later.  The  writer 
has  a  specimen,  presumably  of  this  species,  taken  by  himself  at  Vic- 
toria, Brazil. 
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ARNILIA  St&l. 

ARNILIA  CYLINDRODES  St&l. 

Opsomala  cylindrodes  StAl,  Freg.  Eugene  Resa,  Ins.  Orthopt.,  1860,  p.  325. 
AmUia  cylindrodes  StIl,  Recens.  Orthopt.,  I,  1873,  p.  85. 

This  insect  was  described  originally  as  coming  from  Rio  Janeiro, 
Brazil,  by  its  author,  and  later  by  himself  credited  to  North  Carolina 
as  well.  Not  having  specimens  of  the  genus  from  Rio  Janeiro  or  other 
Brazilian  localities  that  agree  with  StAl's  description,  it  has  not  been 
recognized  by  me.  I  am  inclined,  however,  to  consider  the  North 
Carolina  insect  as  distinct  from  the  Brazilian. 

Giglio-Tos  credits  cylindrodes  to  Paraguay. 

ARNILIA  GRACILIS  Giglio-Tos. 

Two  males  of  a  slender  Amilia,  which  the  writer  collected  in  1897 
at  San  Bernardino,  Paraguay  are  referred  here. 

ARNILIA  COCCINEIPES,  new  species. 

Related  to  Amllla  viridis  Serville,  but  a  trifle  larger  and  differing 
from  it  in  several  other  respects.  General  color  pale  green  above, 
without  the  lateral  white  lines  of  virldls  and  other  related  species  of  the 
genus.  AntennaB  ferruginous.  The  dorsum  of  abdomen  also  lacks 
the  red  of  viridis,  while  in  the  present  insect  the  entire  hind  tibiee  are 
red,  instead  of  merely  the  base  and  apex. 

Insect  more  or  less  distinctly  hirsute  throughout,  but  not  profusely 
so  except  on  lower  side  of  abdomen  near  its  apex.  Form  cylindrical, 
slender,  the  tegmina  and  wings  extending  considerably  beyond  the 
tip  of  the  abdomen;  the  former  acuminate,  rather  closely  veined  on 
basal  half,  less  so  on  apical  half.  Head  smooth,  the  occiput  as  long 
as  the  anterior  lobe  of  the  pronotum,  the  eyes  rather  large  and  mod- 
erately prominent,  very  little  more  pointed  above  than  below,  much 
longer  (nearly  twice  the  length)  than  the  cheeks  below  them;  face 
strongly  oblique;  vertex  rather  broad,  nearly  (male)  or  quite  as  wide  as 
the  frontal  costa  in  its  broadest  part  (female);  the  fastigium  fairly  prom- 
inent, a  little  wider  than  long,  and  with  the  anterior  angle  somewhat 
rounded,  the  margin  a  trifle  elevated;  frontal  costa  prominent  above 
where  it  is  considerably  expanded  between  the  base  of  the  antennae; 
below  this  with  the  sides  parallel,  deeply  sulcute  throughout.  Prono- 
tum cylindrical,  rather  shallowly  but  profusely  punctate;  the  median 
carina  visible  only  on  the  posterior  lobe;  tranverse  sulci  well  defined, 
the  last  situated  back  of  the  middle;  front  edge  subtruncate,  hind 
edge  broadly  rounded.  Meso-  and  metapleura  closely  punctate,  pectus 
.smooth.  Hind  femora  moderately  robust,  shorter  than  the  abdomen 
in  both  sexes.  Hind  tibiae  with  7  spines  in  outer  row.  Prosternum 
robust,  the  apex  truncate,  rather  larger  than  at  base.    Last  ventral  seg- 
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ment  of  male  abdomen  long  and  narrow,  slightly  curved  upward,  the 
apical  third  with  the  sides  nearly  parallel,  the  point  blunt,  entire; 
supraanal  plate  broad  on  basal  half,  suddenly  conti'acted  on  the  apical 
half,  and  produced  into  a  rather  narrow  triangle,  the  apex  of  which  is 
acute;  basal  portion  bordered  with  a  rather  high  wall  and  with  two 
median  longitudinal  carinse;  marginal  apophyses,  longitudinal  carina?, 
and  base  of  lateral  border  black.  Cerci  mther  robust,  of  the  usual 
form  in  this  group,  unicolorous-pale.  Valves  of  the  ovipositor  strongly 
and  quite  evenly  toothed,  the  serrations  deep  piceous. 

Length  of  body,  male,  32;  female,  40;  of  pronotum,  male,  5.15; 
female,  6.5;  of  tegmina,  male,  29;  female,  36;  of  hind  femora,  male, 
15.5;  female,  18  mm. 

Type.— C9it,  No.  9736,  U.S.N.M. 

Habitat, — San  Bernardino  and  Asuncion,  Paraguay,  in  September 
several  specimens  of  both  sexes  (L.  Bruner);  1  female,  Sapucay,  Par- 
aguay ( W.  T.  Foster),  in  February ;  Victoria,  Brazil,  in  May  (L.  Bruner), 
1  female. 

As  indicated  above,  this  insect  bears  some  resemblance  to  OpsomaZa 
viridis  Serville,^  but  differs  from  it  in  lacking  the  pale  lines  on  sides 
of  body  as  well  as  in  the  absence  of  the  blood-red  markings  on  the 
abdomen  and  the  pale  band  on  the  hind  tibiae. 

OXYBLEPTELLA  Giglio-Tos. 

OXYBLEPTELLA   SAGITTA   Giglio-Tos. 

Oxybleptella  sagitta  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
"  p.  33,  fig.  7. 

Habitat, — Villa  Rica,  Paraguay  (Giglio-Tos).  Not  contained  in  the 
material  before  me,  but  represented  by  several  specimens  received 
from  Sao  Paulo,  Brazil. 

INUSIA  Giglio-Tos. 
INUSIA  PALLIDA,  new  species. 

Female. — A  pale  green  insect  with  the  yellowish  lower  half  of  sides 
of  pronotum,  cheeks,  and  pleura  separated  from  the  dorsal  region  by 
a  narrow,  obscure  piceous  band.  Head,  pronotum,  and  sides  of  meso- 
and  metathorax  profusely  but  not  deeply  punctate. 

Head  small,  a  little  narrower  than  the  front  edge  of  the  pronotum; 
the  eyes  of  medium  size,  not  at  all  prominent,  separated  above  by  a 
space  a  little  broader  than  the  widest  part  of  the  frontal  costa;  fas- 
tigium  horizontal,  triangular,  about  three-fourths'  as  long  as  one  of  the 
eyes,  the  extreme  apex  bluntly  rounded;  frontal  costa  a  little  promi- 
nent, slightly  widest  between  the  antennae,  sulcate  throughout  and 

<»Rev.  Met.  Ins.,  Orthopt,  p.  77. 
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continuous  to  the  clypeus.  Antennae  with  the  basal  joints  depressed. 
Pronotum  somewhat  expanded  on  posterior  lobe,  the  last  transverse 
sulcus  decidedly  back  of  the  middle;  anterior  edge  roundly  advanced 
upon  the  occiput,  the  posterior  margin  of  disk  also  broadly  rounded, 
but  little  elongated.  Tegmina  and  wings  extending  nearly  one-third 
of  their  length  beyond  the  apex  of  the  abdomen,  the  former  a  little 
broadened  toward  the  apex,  the  latter  subacuminate.  Hind  femora 
moderately  robust,  almost  as  long  as  the  abdomen;  hind  tibiae  with  7 
spines  in  outer  row  and  10  in  the  inner.  Mesosternal  lobes  with  their 
inner  edge  evenly  rounded,  separated  by  a  space  nearly  as  broad  as  long. 
Prosternal  spine  moderately  robust,  bent  backward  and  acuminate. 

Geneml  color  above  pale  green,  the  lower  portion  of  cheeks,  sides 
of  pronotum;  pleura  and  venter  flavous,  bordered  above  from  the 
back  edge  of  eyes  to  the  base  of  tegmina  by  a  narrow  inconspicuous 
fuscous  band.  Hind  tibiae  dull  plumbeous,  the  tarsi  reddish.  Antennae 
ferruginous. 

Length  of  body,  female,  27.5;  of  pronotum,  5.1;  of  tegmina,  21;  of 
hind  femora,  14  mm. 

Type.— Cat  No.  9737,  U.S.N.M. 

Habitat, — Sapucay,  Paraguay,  a  single  female  specimen  (W.  T. 
Foster). 

The  type  of  the  genus,  /.  gracillirria  Giglio-Tos,  may  reach  Para- 
guayan territory,  as  it  was  taken  at  Caiza,  in  the  Bolivian  Chaco. 
Judging  from  its  description,  it  must  be  a  much  slenderer  insect  than 
jyallida.  Other  species  of  the  genus  occur  in  northern  South  American 
regions,  as  well  as  in  Central  America  and  southern  Mexico. 

STENOPOLA  StSl. 

STENOPOLA  PUNCTICEPS  Stil. 

Opsomala puricliceps  StAl,  Freg.  Eugene  Resa,  Ins.,  Orthopt.,  1860,  p.  325. 
Stenopola  {Oxyblepta)  pundiceps  StAl,  Recens.  Orthopt.,  I,  1873,  p.  84. 

Ildbitat. — Sapucay,  Paraguay,  W.  T.  Foster,  collector.  Also  re- 
ported by  Giglio-Tos  as  coming  from  Paraguay. 

STENOPOLA  BOHLSII  Giglio-Tos. 

Stenopola  bohlm  Giglio-Tos,  Zool.  Jahrb.,  VIII,  p.  813. 

/  Stenopola  pundiceps  Giglio-Tos,  Boll.  Mus.  Ziool  Anat.  Torino,  IX,  1894,  No.  184, 
p.  31. 

Habitat, — A  number  of  specimens  of  both  sexes  are  before  me  from 
Sapucay,  Paraguay,  most,  if  not  all,  of  which  were  collected  by  W.  T. 
Foster.  It  is  represented  in  the  collections  of  the  author  and  that  of 
the  U.  S.  National  Museum.  It  was  described  from  Paraguayan 
specimens. 
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PARACORNOPS  Giglio-Tos. 

This  geDus  is  based  on  the  insect  which  has  been  determiped  by 
Giglio-Tos  as  De  Geer's  Acridiian  l^mglpenne  which,  according  to  that 
author,  came  from  Surinam  (Dutch  Guiana).  Without  having  material 
from  that  country  for  comparison,  it  would  be  a  diflScult  matter  to  defi- 
nitely recognize  the  insect  to  which  De  Geer  gave  the  name  Imxgipenne, 

Be  this  as  it  maj^,  St&l  thought  that  he  recognized  in  an  insect  from 
Brazil  De  Geer's  species,  and  placed  it  in  Scudder's  genus  ConiopsJ^ 
Later  Giglio-Tos'^  recognized  the  generic  distinctness  of  Comopahivit- 
tatum  Scudder  and  the  Acridiuvi  lonqlpenne  De  Geer.  He  therefore 
suggested  the  name  Paracomops  for  the  De  Geerian  species. 

By  a  rather  careful  study  of  the  description  and  figure  it  would 
appear  that  if  De  Geer's  insect  really  occurs  in  the  region  under  con- 
sideration in  the  present  paper,  and  is  contained  in  the  material  at 
hand,  we  will  have  to  tabulate  the  species  as  follows: 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Upper  valves  of  ovipositor  provided  externally  with  4  or  5  large  teeth.     General 
color  of  insect  greenish  ferruginous  above,  testaceous  on  sides  and  below.     More 
finely  and  closely  punctate". 
6.  Smaller  (male  19,  female  25  mm. ).    The  lower  lateral  edges  of  pronotum  some- 
what sinuate longipenne  (De  Geer) 

66.  Larger  (male  — ?,  female  33) .    The  lower  edges  of  pronotum  not  sinuous. 

paraguayensey  new  species 

aa.  Upper  valves  of  the  ovipositor  provided  externally  with  6  or  7  small  teeth. 

General  color  of  insect  grass-green  or  olivaceous  above,  greenish  yellow  below. 

More  coarsely  and  sparsely  punctate. 

6.  Punctuation  of  pronotum  and  pleura  quite  regularly  distributed,  leaving  no 

decided  glabrous  patches.     Hind  femora  much  surpassing  the  abdomen. 

aquaticuMy  new  species 

66.  Punctuation  of  pronotum  and  pleura  somewhat  irregularly  distributed,  leaving 

glabrous  patches  on  sides  of  pronotum  and  pleura.     Hind  femora  only  a 

trifle  surpassing  the  abdomen politumy  new  species 

PARACORNOPS  LONGIPENNE  (De  Geer)? 

This  insect  is  included  as  a  Paraguayan  species  on  the  authority  of 
Giglio-Tos,  who  gives  its  habitat  as  the  province  of  San  Pedro.  There 
are  several  specimens,  male  and  female,  in  the  writer's  collection 
which  come  from  Sao  Paulo,  Brazil,  a  short  distance  to  the  eastward, 
which  have  been  determined  as  this  species.  They  are  darker  colored 
than  De  Geer's  description  would  indicate,  but  for  size  and  markings 
would  be  just  about  right. 

Length  of  body,  male,  19,  female,  25;  of  pronotum,  male,  4,  female, 
5;  of  tegmina,  male,  19,  female,  23.5;  of  hind  femora,  male,  12,  female, 
15;  of  antennae,  male,  7.5,  female,  6.5  mm. 

No  synonomy  is  given  for  this  insect  at  present,  but  will  be  later  in 
a  paper  under  contemplation. 

oSyst.  Acrid.,  1878,  p.  40.         &  Boll.  Mils.  Zool.  Anat.  Torino,  IX,  1894,  No.  184,  p.  31. 
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PARACORNOPS  PARAGUAYENSE,  new  species. 

In  color  and  general  appearance  very  similar  to  the  insect  here 
accepted  as  the  longipenne  DeGeer,  but  differing  from  that  insect  in 
its  much  larger  size  and  paler  color.  It  also  varies  from  longipenne 
in  having  the  lower  lateral  edges  of  the  pronotura  less  sinuate,  while 
the  prosternal  spine  in  the  present  species  is  very  long  and  slender  as 
compared  with  the  shorter  and  rapidly  tapering  one  of  the  other  insect. 
Frontal  costa  scarcely  expanding  between  the  antennae,  shallowly  sul- 
cate,  and  with  the  carina  not  converging  at  the  ocellus. 

Length  of  body,  female,  33;  of  pronotum,  6;  of  tegmina,  28;  of 
hind  femora,  10.5;  of  antennae,  8.25  mm. 

Habitat, — San  Bernardino,  Paraguay,  a  single  female  collected  by 
the  writer  during  the  month  of  September.  It  was  taken  among  the 
rank  grasses  growing  in  an  open  glade  near  a  lake. 

PARACORNOPS  AQUATICUM,  new  species. 

General  color  above  grass-green,  on  the  sides  and  below  greenish 
yellow.  Sides  of  head  back  of  the  eyes  and  upper  portion  of  the  sides 
of  pronotum  and  upper  portion  of  pleura,  together  with  a  small  basal 
portion  of  the  costal  margin  of  the  tegmina,  washed  with  piceous, 
which  marking  is  most  apparent  in  the  male. 

Head  of  moderate  size,  in  the  male  a  trifle  narrower,  in  the  female 
about  as  wide  as  the  front  edge  of  the  pronotum,  the  occiput  short; 
eyes  fairly  prominent  in  both  sexes,  the  vertex  about  as  wide  (female) 
or  a  little  more  than  one-half  the  width  of  the  frontal  costa  (male), 
the  fastigium  short,  broad,  blunt,  centrally  gently  sulcate;  frontal 
costa  prominent  above  where  it  is  somewhat  narrowed,  as  it  is  also 
below  the  ocellus,  shallowly  and  broadly  sulcate;  the  surface  coarsely 
punctate;  punctuations  of  the  face  piceous,  giving  it  the  appearance 
of  being  profusely  freckled.  Antennae  filiform,  about  equal  to  (female) 
or  a  very  little  longer  than  (male)  the  head  and  pronotum  taken 
together.  Pronotum  subcj'^lindrical,  a  little  expanding  on  the  hind 
lobe,  profusely  and  rather  coarsely  punctate;  median  carina  percur- 
rent,  but  not  prominent;  the  anterior  margin  roundly  advanced  upon 
the  occiput,  hind  margin  obtusangulate  (male)  or  subrotund  (female). 
Tegmina  rather  narrow,  their  apex  subacuminate  as  compared  with 
Jongipenne^  extending  one-third  (male)  or  one-fourth  (female)  of  their 
length  beyond  the  tip  of  the  abdomen.  Hind  femora  rather  robust 
and  long,  surpassing  the  abdomen  in  both  sexes;  hind  tibite  unusually 
broad  on  their  apical  portion,  the  outer  edge  7-spined.  Prosternal 
spine  short,  coarse,  and  blunt,  slightly  transverse.  Last  ventml  seg- 
ment of  male  abdomen  short,  the  sides  of  apex  provided  with  a  blunt 
tooth;  the  supraanal  plate  marked  with  two  narrow  subbasal  lines  and 
two  black  dots. 
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Length  of  body,  male,  19.5,  female,  24.5;  of  pronotum,  male,  4.5, 
female,  5.25;  of  tegmina,  male,  21,  female,  24;  of  hind  femora,  male, 
13,  female,  16  mm. 

Tyjye.—GKt,  No.  9738,  U.S.N.M. 

Habitat, — San  Bernardino,  in  September,  1  male,  collected  b}'  the 
writer;  also  a  female  from  Sapucay,  April,  W.  T.  Foster,  collector. 

The  insects  which  form  the  basis  of  the  above  description  appear  to 
belong  together,  although  the  pronotum  of  the  female  specimen  is 
much  less  angulate  on  the  hind  margin  of  its  disc  than  that  of  the 
male.     The  male  specimen  may  be  considered  the  type  of  the  species. 

PARACORNOPS  POLITUM,  new  species. 

Very  similar  to  P.  aqimtlcum  Bruner,  but  with  shorter  and  more 
pointed  tegmina.  Vertex  quite  deeply  sulcate.  The  hind  femora  are 
shorter  and  somewhat  less  robust,  while  the  sides  of  the  pronotum  are 
almost  without  indications  of  the  piceous  band.  The  pronotum  is  less 
profusely  punctate  on  the  prozona  and  has  the  sides  largely  without 
punctures  except  on  the  hind  lobe.  The  color  of  the  entire  insect  is  a 
smoky  green  inclining  to  brown.  The  antennje  are  shorter  than  the 
head  and  pronotum  combined.  The  prosternal  spine  is  short  and 
rather  coarse,  cylindrical,  the  apex  blunt. 

Length  of  body,  female,  25;  of  pronotum,  5.5;  of  tegmina,  22;  of 
hind  femora,  14.75;  of  antennas,  6.75  mm. 

Habitat,  —The  single  specimen,  a  female,  comes  from  Rio  de  Janeiro, 
Brazil,  where  it  was  taken  by  myself  on  some  water  plants  growing 
in  the  Botanical  Gardens  just  outside  of  the  city.  This  specimen  is  in 
the  writer's  collection.     The  species  may  also  occur  in  Paraguay. 

CORNOPS  Scudder. 
CORNOPS  BIVITTATUM  Giglio-Tos. 

Comops  hivitiaium  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
p.  32. 

Habitat. — Asuncion,  Paraguay  (Giglio-Tos).  Not  in  the  collections 
studied. 

BUCEPHALACRIS  Giglio-Tos. 

The  genus  Biwephalaerin  was  established  by  Giglio-Tos «  for  an 
insect  which  he  took  to  be  the  GinjlluH  hucephalus  of  Marschall.* 
Later  he  recognized  it  as  distinct  and  described  it  as  B,  horellil.  The 
writer  has  specimens  from  British  Guiana  that  appear  to  be  MarschalFs 
insect  without  any  doubt.  These  are  quite  distinct  and  do  not  even 
fall  in  the  same  genus  as  characterized  by  Professor  Gigli3-Tos. 

«Boll.  Mas.  Zool.  Anat.  Comp.  ITni.  Torino,  IX,  1894,  No  184,  p.  30. 
^Ann.  Wiener  Mu8.,  1835,  p.  217,  No.  10,  pi.  xviii,  fig.  9. 
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BUCEPHALACRIS  BORELLII  Giglio-Tos. 

Bucephalacris  borellii  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  XII,  1897,  No. 

302,  p.  31. 
Gryllus  bucephalus  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 

p.  31,  not  Marschall. 

IlaMtat. — Credited  to  the  Province  of  San  Pedro,  Paraguay,  where 
it  was  taken  by  Doctor  Borelli  (Giglio-Tos). 

BUCEPHALACRIS  PARAGUAYENSIS  new  species. 

General  form  cylindrical,  not  especially  robust,  the  color  dull  gray- 
ish brown,  with  the  lower  sulcus  and  inner  face  of  hind  femora  deep 
blood-red;  apex  of  tegmina  broadly. rounded,  a  little  shorter  than  both 
the  hind  femora  and  the  abdomen;  prosternal  spine  large,  short,  blunt. 

Head  a  little  broader  than  the  front  edge  of  the  pronotum,  nearly  as 
broad  as  high;  face  and  cheeks  rather  evenly  and  profusely  punctate, 
the  occiput  smooth;  eyes  large,  prominent,  strongly  divergent,  much 
longer  than  the  cheeks  below  them;  vertex  between  the  eyes  rather 
narrow,  about  three-fifths  as  broad  as  the  frontal  costa  between  the 
base  of  antennae;  fastigium  slightly  depressed,  a  little  broader  than 
long,  widely  truncate  in  front  and  separated  from  the  facial  costa  by 
a  strong  tra;isverse  carina,  just  back  of  which  are  two  lateral  depres- 
sions separated  by  a  short  posteriorly  directed  carina  or  ridge;  frontal 
costa  evenly  and  coarsely  punctate,  rather  broad  and  prominent  above, 
gently  narrowing  below,  not  quite  reaching  the  cl3"peus,  broadly  and 
shallowly  sulcate,  with  the  bounding  walls  blunt  and  smooth,  which, 
about  midway  between  the  antennae  and  clypeus,  emits  a  lateral  impunc- 
tate  ridge,  which  extends  a  little  more  than  half  way  to  the  lateral 
facial  carinse;  antennae  filiform;  pronotum  ^subcylindrical,  the  surface 
rather  evenly  and  profusely  punctate,  without  lateral  carinas;  median 
carina  percurrent,  faint,  most  apparent  on  hind  lobe;  anterior  edge 
somewhat  advanced  upon  the  occiput,  but  with  the  center  roundly 
emarginate,  hind  border  broadly  rounded;  transverse  impressed  lines 
well  marked,  continuous,  the  last  much  back  of  the  middle;  pleura 
and  sternum  of  meso-  and  metathorax  punctate,  the  mesosternal  lobes 
separated  by  a  space  a  little  longer  than  broad,  the  inner  edge  of  the 
lobes  broadly  rounded  posteriorly;  tegmina  of  medium  and  equal  width 
throughout,  not  quite  as  long  as  the  abdomen,  the  texture  semimem- 
branous and  with  comparatively  few  veins,  the  apex  rounded;  wings 
as  long  as  tegmina. 

Anterior  and  middle  legs  short,  their  femora  but  little  enlarged  and 
slightly  arcuate.  Hind  femora  moderately  robust  on  basal  two- 
thirds,  somewhat  compressed,  the  pinnae  quite  regular  in  size,  the 
carinas  low  and  smooth;  tibiae  slender,  hairy,  with  7  spines  in  outer 
row;  tarsi  long  and  slender,  the  first  and  second  joints  equal  in  length. 
Prosternal  spine  coarse,  short,  the  apex  broadly  rounded.     Valves  of 
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ovipostor  slender,  exserted,  the  basal  half  of  upper  pair  with  three 
transverse  rugje,  apical  half  slender,  scooped  out,  curved  upward  and 
slightly  inward;  lower  pair  with  a  broad  basal  tooth,  the  apical  half 
narrowed  and  curved  downward. 

General  color  dull  gi^ayish  brown.  Eyes  slightly  aeneous,  more  or 
less  clearly  longitudinally  striped  anteriorly  with  dark  brown  and  tes- 
taceous. Sides  of  head  and  upper  portion  of  sides  of  pronotum  show- 
ing a  faint  dusky  band,  below  this  a  paler  one;  upper  edge  of  clypeus, 
lower  face,  and  facial  carinee  also  paler.  Tegmina  unicolorous,  save 
that  a  few  of  the  smaller  veins  and  veinlets  above  near  the  base  are  a 
trifle  paler.  Hind  wings  hyaline  at  base,  the  apical  portion  faintly 
clouded.  Hind  femora  with  indication  of  three  fuscous  bands,  one 
basal,  one  median,  and  the  other  preapical,  most  decided  across  upper 
edge,  and  crossing  ov^er  to  upper  edge  of  inner  face.  Latter,  along 
with  lower  sulcus,  bright  blood-red.  Hind  tibia  dirty  plumbeous, 
infuscated  apically.     Pectus  and  venter  pale  dirty  yellow. 

Length  of  body,  female,  30,  of  pronotum,  5.1,  of  tegmina,  17,  of 
hind  femora,  14  mm. 

Habitat. — The  type,  a  single  female,  was  collected  by  the  writer  at 
San  Bernardino,  Paraguay,  during  the  month  of  September,  1897.  It 
was  taken  in  a  small  opening  near  the  edge  of  a  heavy  forest,  and  if 
memory  is  not  at  fault,  was  collected  from  the  trunk  of  a  small  shrub. 

ADIMANTUS  Still. 

ADIMANTUS  VITTICEPS  (Blanchard). 

Acridium  vUticeps  Blanchard,  in  D'Orbigny  Voy.  I'Araer.  Merid.,  VI.,  1837-^3, 
Pt.  2,  Insect.,  p.  216,  pi.  xxvii,  fig.  4. 

Ilahitat, — Sapucay,  Paraguay,  W.  T.  Foster,  collector.  Specimens 
of  both  sexes  are  at  hand. 

Should  this  insect  prove  to  be  of  the  same  species  as  Burmeister's 
Oxya  mmati^sima^"  it  is  quite  probable  that  the  Burmeister  name  would 
have  priority,  since  D'0rbign3^''s  work  ])egan  publishing  in  1837  and 
was  not  completed  till  1843,  while  the  Handbuch  was  published  in 
1838.  Whether  the  insects  are  identical  or  not  they  are  at  least 
congeneric. 

ZYGOLISTRON  TRACHYSTICTUM  Rchn. 
Zygolislron  trachystictum  Rehn,  Ent.  News,  XVI,  1905,  p.  39,  figs.  1,  2,  3,  male. 

There  are  before  me  as  I  write  9  males  and  3  females  of  this  peculiar 
locust.  Although  one  would  have  no  difficulty  in  recognizing  the 
two  sexes  as  belonging  to  one  and  the  same  species,  there  is  sufficient 
difference  between  the  two  to  warrant  me  in  presenting  herewith  a 
description  of  the  female  which  Mr.  Rehn  had  not  seen  when  he  drew 
up  his  description. 

« Handbuch  Ent.,  11,  p.  636. 
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.  As  compared  with  the  male  it  is  much  more  robust,  has  a  larger  head, 
broader  and  shorter  fastigium  of  the  vertex,  less  prominent  eyes,  the 
pronotum  is  more  coarsely  rugose,  the  tegmina  are  abbreviated,  being 
only  about  one-half  as  long  instead  of  a  trifle  longer  than  the  abdo- 
men. The  antennae  of  the  female  are  also  correspondingly  shorter 
than  in  the  opposite  sex,  as  are  also  the  hind  femora.  The  valves  of 
the  ovipositor  are  not  abnormally  developed,  being  of  the  ordinar}^ 
type  in  species  of  allied  genera.  In  color  the  sexes  are  similar,  save 
that  perhaps  the  females  will  average  a  little  paler,  and  in  lacking  to 
some  extent  the  row  of  prominent  discal  spots  of  the  tegmina. 

Length  of  body,  female,  54,  of  pronotum,  11,  of  tegmina,  20,  of 
hind  femora,  21  mm. 

Habitat — Sapucay,  Paraguay,  W.  T.  Foster,  9  males  and  3  females 
collected  in  February. 

This  genus  seems  to  have  some  of  the  chai*acteristics  of  the  Zonio- 
podsB,  but  lacks  the  terminal  spine  on  the  outer  carina  of  the  hind 
tibiae.  It  also  resembles  in  other  respects  the  genus  Aleuas  which  lat- 
ter genus  lacks  the  terminal  spine.  Possibly  too  much  stress  has  been 
placed  by  some  orthopterists  on  this  spine  feature  in  the  arrangement 
of  the  genera.  I  would  also  suggest  the  same  with  reference  to  the 
comparative  length  of  the  first  and  second  joints  of  the  hind  tarsi. 

ALEUAS  Stal. 
ALEUAS  VITTICOLLIS  Stal. 
Aleuas  vitticollis  StAl,  Syst.  Acrid.,  1878,  p.  69. 

Habitat. — Sapucay,  Paraguay,  2  males,  W.  T.  Foster,  collector. 
Reported  also  from  this  country  by  James  A.  G.  Rehn. 

The  following  table  for  the  separation  of  the  species  of  Aleuas  will 
give  an  idea  of  the  relationship  of  the  previously  described  forms  of 
the  genus,  together  with  the  one  now  characterized: 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Hind  tibiae  armed  externally  with  6  or  7  spines.     Wingn  either  fully  developed 
or  more  or  less  abbreviated.     Pronotum  strongly  rugose- punctate. 
h.  Tibiae  normally  with  but  6  spines  on  the  outer  margin. 

c,  Tegmina  slightly  surpassing  the  apices  of  the  hind  femora riUicollls  StAl 

cc.  Tegmina  much  abbreviatetl,  lees  than  half  as  long  as  the  abdomen. 

brachypteruSy  new  species 
66.  Tibiae  with  7  spines  on  the  outer  margin.     Tegmina  and  wings  surpassing  tip 

of  the  abdomen gracilis  StAl 

aa.  Hind  tibiae  armed  externally  with  8  or  9  spines.    Wings  always  fully  developed. 
Pronotum  not  rugose,  punctate lineatus  StAl 

ALEUAS  BRACHYP.TERUS,  new  species. 

Like  the  previously  known  species  of  the  genus  this  insect  is  pre- 
vailingly green  or  greenish  olive  in  color.  Its  pronotum  has  the 
median  carina  and  a  line  on  either  side  (continuous  from  the  hind  mar- 
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gin  of  the  eyes  to  the  base  of  elytra  black.  The  hind  tibiae  are  green- 
ish basally  and  purplish  apically;  the  spines  pale,  black-tipped. 

Head  as  wide  as  the  front  edge  of  the  pronotum,  smooth  above  and 
at  the  sides.  Vertex  between  the  eyes  about  as  broad  as  the  longest 
diameter  of  one  of  the  latter,  evenly  rounded,  not  sulcate  in  the  least, 
separated  from  the  face  by  low,  blunt  carinas  which  meet  at  the  middle 
in  a  very  obtuse  angle.  Frontal  costa  evenly  widening  downward, 
flat,  gently  punctate,  its  lateral  carinte  well  defined,  straight,  and  con- 
tinuous to  the  clypeus;  facial  carinae  less  conspicuous,  but  plain,  a 
little  curved  at  the  base  of  antennce.  Pronotum  subcylindrical,  its 
surface  rugosely  punctate,  the  median  carina  prominent,  cut  back  of 
middle  by  last  transverse  sulcus;  lateral  carime  obliterated;  lower 
lateral  margins  heavily  bordered,  gently  undulate;  front  border  a  little 
advanced  on  occiput,  hind  edge  obtuse-angled.  Tegmina  a  little  less 
than  half  as  long  as  the  abdomen,  oblong  ovate,  the  apex  drawn  out 
and  pointed,  the  doi*sal  edges  just  touching.  Abdomen  rather  strongly 
carinate  abov^e;  valves  of  ovipositor  short,  strong,  the  apices  abruptly 
bent.     Hind  femora  slender,  not  reaching  the  tip  of  abdomen. 

Length  of  body,  female,  54,  of  pronotum,  12.75,  of  tegmina,  16,  of 
hind  femora,  28.5  mm. 

Type.— C^i.  No.  9721,  U.S.N.M. 

Ilnhitaf, — Sapucay,  Paraguay,  a  single  female  specimen  (Coll.  L. 
Bruner);  8  males  and  3  females  (Coll.  IT.  S.  Nat.  Mus.). 

ALEUAS  GRACILIS  Stil. 

Aletiasi  gracilU  8tIl,  Syst.  Acrid.,  1878,  p.  70. 

Ilahltat. — Four  male  specimens  that  were  collected  at  Sapucay  by 
W.  T.  Foster  are  at  hand.     Rehn  also  reports  it  from  Paraguay. 

ALEUAS  LINEATUS  Stal. 

Plate  XXXVIII,  fig.  10. 

Aleuas  lineabm  StAl,  Syst.  Acrid.,  1878,  j).  70. 

HahHat,-  -This  is  the  most  abundant  and,  at  the  same  time,  most 
widely  distributed  species  of  the  genus.  Specimens  are  at  hand  from 
Argentina,  Paraguay,  and  Ui*ugua>\  Those  from  Paraguay  come 
from  Sapucay. 

PARALEUAS  Giglio-Tos. 

The  representatives  of  this  genus  are  of  small  or  medium  size  and, 
judging  from  the  material  before  me,  are  fairly  numerous.  Like  the 
species  of  Jodaerls  and  Omalotettix  they  occur  among  the  dead  leaves 
and  herbage  growing  beneath  the  larger  shiiibs  and  trees  composing 
the  forests  and  jungles  which  prevail  over  much  of  Paraguay  and  Brazil. 
The  three  forms  at  hand  and  Paraleuas  lohLsii  Giglio-Tos  may  be  sepa- 
rated by  the  subjoined  table. 
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TABLE  FOR  DETERlVnNATION  OF  SPECIFY?. 

a.  Larger  (female,  23-26  ram.).     Tegmina  unicolorous,  without  maculations. 

b.  Hind  femora  green,  not  provided  with  fuscous  annulations  externally.     Hind 

tibite  green bohhii  Giglio-Tos 

66.  Hind  femora  brunneo-testaceous  and  furnished  externally  with  two  fairly  well- 
defined  dusky  bands,  most  prominent  above.     Tibiae  deep  glaucous,  infus- 

cated  apicaliy .fosteriy  new  species 

aa.  Smaller  (female  17.5-20  mm.).     Tegmina  rather  evenly  maculate  with  small 
fuscous  spots. 
b.  Hifid  femora  banded  with  fuscous  both  internally  and  externally.     Lower  edge 
.-«l  cheeks,  pronotum,  and  pleura  not  entirely  pale  (Paraguay). 

puncdpennisy  ne'w  species 

bb.  Hind  femora  not  banded  with  fuscous.     The  lower  edge  of  cheeks,  pronotum, 

and  pleura  pale  banded  ( V^ictoria,  Brazil ) minor y  new  species  « 

PARALEUAS  BOHLSII  Giglio-Tos. 

Paraleuas  bohim  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  XIII,  1898,  No. 
311,  p.  57. 

ITiihUat, — Reported  from  Paraguay  by  Giglio-Tos,  but  not  repre- 
sented in  the  material  now  at  hand  as  a  basis  of  this  paper. 

PARALEUAS  FOSTERI,  new  species. 

Like  I\  hohUii  Giglio-Tos,  the  pi'esent  species  has  the  general 
appearance  of  a  Stenojpola.  It  is  brunneo-ferruginous  above,  and  is 
provided  on  the  cheeks,  lower  part  of  sides  of  pronotum,  and  on  the 
pleura  with  a  pale  band. 

a  While  at  Victoria,  Brazil,  several  years  ago  the  writer  secured,  among  other  mate- 
rial which  he  collected  there,  several  specimens  of  a  small  locust  which  is  related  to 
the  other  species  tabulated  above.  As  species  of  the  genus  occur  over  a  rather 
extended  range  and  each  may  have  an  extensive  distribution,  it  is  thought  wise  to 
describe  P.  minor  at  this  tune. 

As  shown  by  the  above  table,  it  is  most  nearly  relate<l  to  the  A.  punctipmnis  which 
comes  from  San  Bernardino,  from  which  it  differs,  however,  in  its  considerably  smaller 
size,  its  somewhat  general  paler  color,  and  in  the  presence  of  well-defined  pale  lateral 
bands  on  sides  of  head,  lower  portion  of  sides  of  pronotum,  and  pleura.  While  it  is 
provided  with  the  fuscous  tegmina  maculations,  minor  is  without  the  dusky  bands  on 
the  hind  femora.  In  the  present  species  the  head  of  the  male  is  very  short  and  much 
broader  than  the  front  edge  of  the  pronotum,  and  the  tegmina  and  wings  slightly 
surpass  both  the  apex  of  the  abdomen  and  the  tips  of  the  hind  femora.  The  eyes 
are  unusually  large  and  prominent,  so  as  to  give  to  the  head  when  viewed  from  in 
front  the  appearance  of  being  nearly  twice  as  broad  above  as  below.  The  cheeks 
below  the  eyes  are  less  than  one-half  as  long  as  the  greatest  diameter  of  one  of  them. 
Hind  tibite  colored  as  in  punctipennisy  with  8  spines  in  the  outer  row. 

Length  of  body,  male,  13,  female,  17.5;  of  pronotum,  male,  2.3,  female,  2.8;  of 
tegmina,  male,  11,  female,  12;  of  hind  femora,  male,  8.5,  female,  9  mm. 

Habitat. — Victoria,  Brazil,  during  the  month  of  May,  l)oth  sexes.  (('oUection  of 
L.  Bruner.) 

The  present  species  does  not  have  the  second  joint  of  the  hind  tarsi  aw  nearly  equal 
in  length  with  the  first  as  is  the  case  in  punctipennia. 
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Head  moderately  large,  a  little  broader  than  the  front  edge  of  the 
pronotum,  the  occiput  short;  eyes  large  and  prominent,  much  longer 
than  that  portion  of  the  cheeks  below  them,  separated  above  by  a  space 
scarcely  as  wide  as  the  diameter  of  the  basal  joint  of  the  antennse;  fas- 
tigium  of  the  vertex  horizontal,  moderately  large  and  broadly  and  very 
shallowly  sulcate;  frontal  costa  prominent  above  the  ocellus  where  it 
is  nearly  twice  as  broad  as  the  narrow  vertex,  plane,  with  a  few  coarse 
punctures,  l>elow  the  ocellas  narrower,  less  prominent,  sulcate  and  con- 
tinuous to  the  clypeus.  Antenna  rather  coarsely  filiform,  a  trifle 
longer  than  the  head  and  pronotum  together.  Pronotum  short,  cylin- 
drical, without  lateral  carinse,  strongly  and  coarsely  impresso-punctate, 
a  little  expanding  on  posterior  lobe.  Tegmina  narrow,  about  as  long 
as  abdomen  and  somewhat  surpassing  the  apex  of  hind  femora.  The 
latter  moderately  broad  at  base,  but  flattened,  slender  apically.  Hind 
tibia?  and  tarsi  rather  profusely  and  longly  hirsute,  the  former  pro- 
vided with  7  spines  in  outer  row.  Prosternal  spine  robust,  short,  and 
directed  gently  to  the  rear. 

General  color  above  brownish  ferruginous,  with  a  well-defined 
piceous  band  on  the  head  back  of  eyes,  on  upper  portion  of  sides  of 
pronotum  and  pleura,  followed  below  by  a  narrower  one  of  flavous, 
which  is  again  bordered  on  the  lower  margin  by  a  darker  color  that 
continues  to  the  pectus  and  venter.  Sides  of  abdomen  largely  piceous. 
Tegmina  })rownish  ferruginous,  becoming  fuliginous  apically.  Wings 
much  infuscated.  Hind  femora  ferrugineo-testaceous,  with  traces  of 
two  dusky  bands  across  upper  edge  and  black  ones  intemalh,  the  apex 
black  internally  on  lower  half,  reddish  on  upper  half,  preceded  by  a 
pale  annulus.  Hind  tibia?  dull  plumbeous  basally,  becoming  strongly 
infuscated  apicalh' .     Antenna^  ferruginous. 

Length  of  body,  female  i^3,  of  pronotum  3.8,  of  tegmina  16,  of  Tiind 
femora  10.5  mm. 

Typi,—CfiL  No.  1)739  U.S.N.M. 

ITdbltaf.  Sapucay,  Paraguay,  5  females  collected  during  the 
months  of  January  and  Februarv  (W.  T.  Foster). 

PARALEUAS    PUNCTIPENNIS,  new  species. 

A  somewhat  smaller  but  more  robust  insect  than  the  preceding  and 
differing  from  it  in  lacking  the  decided  pale  band  on  sides  of  head, 
pronotum  and  pleura,  in  possessing  a  broader  head,  larger  and  more 
prominent  eyes,  a  shorter  pronotum  and  correspondingly  shorter 
tegmina  and  wings.  The  tegmina  in  pundipejinis  are  somewhat 
shorter  than  the  abdomen  and  strongly  mottled  with  fuscous,  and  the  , 
carina?  of  the  hind  femora  are  conspicuously  conspersed  with  black  in 
addition  to  the  darker  outer  face  and  much  more  pronounced  fuscous 
bands.  The  disk  of  the  pronotum  and  occiput  is  dirty  gray,  more  or 
less  conspersed  and  mottled  with  fuscous,  as  is  also  the  face.     The 
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eyes  are  brunneo-testaeeous  and  aeneous  in  certain  lights.  Hind 
tibiae  grayish  plumbeous,  a  little  darker  apically.  Anterior  and  middle 
legs  conspersed  with  fuscous.  \j^g^^  venter  and  apical  parts  of  abdo- 
men strongly  hirsute.  Second  joint  of  hind  tarsi  nearly  as  long'  as 
first. 

Length  of  body,  female  20,  of  pronotum  3,  of  tegmina  13,  of  hind 
femora  10  mm. 

Habitat, — San  Bernardino,  Paraguay. 

Type. — A  single  female  taken  by  the  writer  in  September. 

This  insect  approaches  Bucephalacris  in  some  respects,  but  the  pre- 
vailing characters  are  those  of  Paraleaas, 

ORTHOSCAPHEUS,  new  genus. 

According  to  Giglio-Tos'  table  for  the  separation  of  the  described 
genera  of  South  American  Acridiinee^  the  insect  upon  which  the 
present  genus  is  based  would  run  to  Jodacrh.,  The  peculiar  structure 
of  the  ovipositor,  as  compared  with  that  of  J,  femiginea^  will,  how- 
ever, separate  it  from  that  genus,  as  will  also  several  other  characters. 
Face,  pronotum,  and  pleura  strongly  punctate.  Female  front  sub- 
vertical,  very  slightly  advanced  between  the  antennae  when  viewed 
laterally;  frontal  costa  very  broad  and  fairly  prominent  above  the 
ocellus,  where  it  is  without  sulcation  and  nearly  impunctate,  at  and 
below  the  ocellus  a  little  narrower,  sulcatc  and  continuous  to  the 
clypeus.  Eyes  fairly  prominent,  a  little  longer  than  the  cheeks  below 
them,  front  edge  nearly  straight,  the  back  side  broadly  rounded;  ver- 
tex between  the  eyes  about  as  broad  as  the  basal  antennal  joint,  the 
fastigium  broadly  triangular,  its  front  edges  meeting  in  an  obtuse 
angle,  narrowly  and  shallowly  sulcate  in  the  middle.  Antennae  presum- 
ably filiform  (the  only  specimen  at  hand  is  without  them).  Pronotum 
profusely  and  strongly  punctate,  with  the  sides  of  anterior  lobe  parallel, 
the  posterior  one  expanding,  the  two  lobes  of  about  equal  length, 
the  hind  sulcus  profound;  front  boarder  broadly  rounded  the  center 
shallowly  emarginate,  hind  border  obtusangulate;  median  carina  dis- 
tinct in  front  and  on  the  hind  lobe;  sides  a  little  higher  than  long,  the 
edges  nearly  parallel,  lower  posterior  angle  square,  the  apex  a  little 
rounded,  the  anterior  angle  obliquely  truncate.  Tegmina  complete, 
coriaceous,  profusely  and  strongly  veined,  a  little  tapering,  the  apex 
rounded,  and  the  costal  field  near  the  Imse  rather  strongly  ampliate. 
Hind  femora  moderately  robust,  the  pinna;  quite  regular,  their  tips 
not  quite  reaching  the  apex  of  the  abdomen,  the  genicular  lobes 
rounded.  Overpositor  long  and  straight,  the  uppv3r  valves  without 
teeth,  of  nearly  equal  width  throughout,  their  apices  bluntly  rounded; 
the  lower  ones  smaller,  shorter,  and  more  slender,  tapering  and  acumi- 
nate, in  a  measure  lying  between  the  lower  ed^es  of  the  upper  pair. 

«Boll.  Mu8.  Zool.  Anat.  Conip.  Uni.  Torino,  1898,  No.  311,  pp.  40-50. 
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Mesosternal  lobes  separated  by  a  subquadrate  space  about  equal  in 
width  to  the  lobes  themselves.  Prosternal  spine  pyramidal,  moderately 
robust  and  directed  gently  to  the  rear. 

Type  of  genriH, — OrthyscapKe^is  roseipennis, 

ORTHOSCAPHEUS  ROSEIPENNIS,  new  species. 

?  Osmilui  coriacea  Gi(iLio-To8,  Boll.  Mus.  Zool.  Anat.  Torino,  IX  1894,  No.  184, 
p.  18. 

General  color,  dark  wood-brown,  with  some  indication  of  ferrugi- 
nous upon  head,  pleura  and  hind  femora.  Tegmina  quite  evenly  con- 
spersed  with  small  fuscous  spots.  Frontal  costa  above  the  ocellus 
black;  the  hind  femora  with  the  inner  side,  lower  sulcus  and  the  lower 
outer  edge  also  pitch  black;  upper  edge  with  two  transverse  dusky 
bands,  the  outer  fourth  including  knee  brownish  testaceous.  Surface 
of  head,  pronotum,  pleura,  anterior  and  middle  legs,  and  carinae  of 
hind  femora  also  conspersed  with  dark  brown  or  black.  Hind  wings 
beautiful,  transparent  rose  color,  ))ecoming  smoky  apically,  the  vein- 
lets  on  apical  half  and  some  of  the  veins  also  black,  the  remainder 
rose-red. 

Length  of  bod}',  female  28.5,  of  pronotum  5.5,  of  tegmina  23, 
of  hind  femora  14,  of  ovipositor  2.65  mm. 

%><.— Cat.  No!  9740,  U.S.N.M. 

Hahitat,-  Sapucay,  Paraguay,  a  single  female  specimen,  which  was 
taken  February  2S  })y  W.  T.  Foster.  It  may  be  taken  as  the  type  of 
the  genus. 

The  OHinilla  corlacta  Giglio-Tos,  may  l)e  identical  with  this  insect, 
and,  if  so,  his  name  would  have  priority,  and  it  should  be  Orthosca- 
phcm  coriaceufi  Giglio-Tos. 

JODACRIS  Giglio-Tos. 
JODACRIS  FERRUGINEA  Giglio-Tos. 

Anniceris  ferrugineuH  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 

p.  30,  in  part;. 
Jodacria  Jemiginea  Giglio-Tos,  Boll.  Mas.  Zool.  Anat.  Torino,  XII,  No.  302,  pp. 

32-33,  footnote  (1897)  in  part. 

ITahltat, — Province  of  San  Pedro,  Paraguay  (Giglio-Tos) ;  Sapucay, 
W.  T.  Foster,  several  specimens  (Coll.  U.S.N.M.);  San  Bernardino 
(L.  Bruner). 

For  a  straightening  out  of  the  synonomy  of  this  insect  see  remarks 
under  Omalotetthv, 

OMALOTETTIX.  new  genus. 

Related  to  Jodacrk  and  OrthoHcapheuH^  but  differing  from  both  of 
these  in  the  more  compressed  body;  from  Jodaeris  by  the  great  dis- 
parity in  size  between  the  sexes  and  in  the  shorter  male  cerci,  which 
have  the  two  forks  more  nearly  equal.     It  diffei*s  further  from  this 
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last-named  genus  by  having  the  hind  femora  slenderer  apically,  the 
vertex  between  the  eyes  narrower,  and  the  hind  lobe  of  the  pronotum 
longer  and  more  ampiiate,  as  well  as  angulate  instead  of  broadly 
rounded. 

In  his  diagnosis  of  the  genus  Jodacrw^  it  is  evident  that  the  author 
had  before  him  specimens  of  two  distinct  genera — a  male  of  his  ferru- 
giiiea  and  a  female  of  the  Joddcris  (?)  nebulosa  Bruner.*  This  genus 
is  widely  distributed  over  tropical  America  and  contains  several 
species.  These  inconspicuously  colored  insects  live  in  forests,  where 
they  occur  among  fallen  leaves  and  on  the  stems  of  plants.  Three 
species  are  known  to  abound  in  Paraguay.  They  may  be  separated 
by  the  subjoined  synoptic  table. 

This  last-named  insect  may  be  considered  the  type  of  Onuilotettix. 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Paler,  testaceous  to  brunneo-testaceous.     Outer  lower  edge  of  hind  femora  largely 
black,  the  sides  of  pronotum  usually  provided  with  a  piceous  band  which  is 
bordered  above  and  below  by  one  of  paler  hue. 
6.  Lai^r  (male,  17;  female,  21  mm.).     Hind  femora  with  two  dusky  bands  across 

the  upper  edge,  the  outer  face  plain   nebulosa  Bruner 

66.  Smaller  (male,  14;  female,  19  mm. ).     Hind  femora  pn)vided  on  outer  face  with 

a  conspicuous  black  patch signatipeSy  new  species 

aa.  Darker,  wood-brown  to  brunneo-ferruginous.     Outer  lower  edge  of  hind  femora 
without  the  black  color.     Sides  of  pronotum  unicolorous. 

CHTiUeipennis  Bruner 

OMALOTETTIX  NEBULOSA  Bruner. 

Jodacris  (?)  nebiUom  Bruner,  Locusts  of  Argentina,  1900,  p.  67. 

Habitat. — Sapucay,  Paraguay,  4  males  and  12  females  (W.  T. 
Foster);  Tucuman,  Argentina,  and  Victoria,  Brazil  (L.  Bruner). 

As  mentioned  above,  this  insect  was  confounded  with  Jodacris  ferr^u- 
ginea  by  Giglio-Tos  when  he  drew  up  his  diagnosis  of  the  genus.  He 
also  credits  it  to  Paraguay. 

OMALOTETTIX  SIGNATIPES,  new  species. 

Very  similar  to  the  preceding,  from  which  it  differs  in  the  points 
indicated  in  the  synoptic  table  of  species  given  above.  It  also  differs 
from  nehulona  in  having  a  slightly  shorter  and  broader  fastigium  of 
the  vertex,  a  slightly  less  prominent  frontal  costa  between  the  base  of 
the  antennae  and  a  little  shorter  hind  lobe  of  the  pronotum,  which  is 
less  decidedly  angulate. 

Length  of  body,  males,  14;  females,  19;  of  pronotum,  males,  3; 
females,  4;  of  tegmina,  males,  13;  females,  18;  of  hind  femora,  males, 
8.5;  females,  12  mm. 

Ty/?^.— Cat.  No.  9741,  U.S.N.M. 

«Boll.  Mus.  Zool.  Anat.  Torino,  1897,  No.  302,  pp.  32-33. 
^  Locusts  of  Argentina,  1900,  p.  67. 
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I  fab!  tat. — Sapucay,  Paraguay,  2  females  collected  in  March  by 
W.  T.  Foster. 

There  are  also  a  number  of  specimens  of  both  sexes  of  this  specie.s 
in  the  writer's  collection  from  Pernambuco,  Brazil,  and  Temax, 
Yucatan. 

OMALOTETTIX  C^RULEIPENNIS  Bruncr. 
Jodacris  (?)  aeruleipennw  Bruner,  Locusts  of  Argentina,  1900,  p.  68. 

Habitat. — Three  males  and  4:  females,  Sapucaj',  Paraguay  (W.  T. 
Foster);  other  specimens  at  Asuncion  (L.  Bruner). 

This  species  also  occurs  in  northern  Argentina,  where  it  may  be 
taken  in  company  with  nebulosa.  It  appears  less  common  than  the 
other  two  species  here  mentioned. 

VILERNA  Stal. 
VILERNA  RUGULOSA  Stil. 
Vilermi  rugulom  8tAl,  Syst.  Acrid.,  1878,  p.  61. 

Habitat.  ~iifii)aca}\  1  specimen,  W.  T.  Foster  collector;  San  Bernar- 
dino and  Asuncion,  L.  Bruner  collector;  province  of  San  Pedro, 
Luque,  and  Asuncion,  Paraguay,  Giglio-Tos. 

This  insect  is  fairly  common  and  should  be  sought  for  among  the 
yucca  and  pineapple-like  plants,  in  the  center  and  about  the  base  of 
the  leaves  of  which  it  lurks  and  where  it  is  more  or  less  thoroughly 
protected  from  lizard  and  bird  enemies. 

OSMILIOLA  Giglio-Tos. 

OSMILIOLA  AURITA  Giglio-Tos. 

OffmiUola  aurita  Gi«lio-Toh,  Boll.  Mus.  Zool.  Anat.  Torino,  XII,  1897,  No.  302, 
p.  33. 

Habitat. — ^This  insect  was  described  from  specimens  collected  at 
San  Lorenzo,  in  the  province  of  Jujuy,  Argentina,  and  Caiza,  in  the 
Bolivian  Chaco.  A  single  female  specimen  at  hand  was  taken  at 
Pernambuco,  Brazil.     It  evidently  occurs  in  Paraguay  also. 

XIPHIOLA  Bolivar. 

XIPHIOLA  BORELLII  Giglio-Tos. 

Xiphiola  borellii  Giglio-To8,  Boll.  Mus.  Zool.  Anat.  Torino,  XV,  1900,  No.  377,  p.  5. 

Habitat. — There  are  3  males  and  2  females  before  me  from  Sapu- 
cay. They  were  collected  by  W.  T.  Foster.  The  type  came  from 
Urucum,  Brazil. 
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SCHISTOCERCA  St^l. 

TABLE  FOR  DETERMINATION  OF  SPECIRS. 

a.  Pronotum  with  ite  posterior  edge  decidedly  annulate.     Antenme  of  uiale  nearly 
or  quite  one-half  longer  than  the  pronotum. 
b,  Tegmina  distinctly  maculate.     Sides  of  pronotum  with  the  lower  area  obliquely 
pale,  edged  above  with  fuscous.     Male  cerci  apically  narrowed. 

de»iliens  Scudder 
6^.  Tegmina  immaculate  or  very  faintly  maculate;  the  lower  area  of  sides  of  pro- 
notum pale  yellow,  separated  obliquely  from  the  darker  upper  portion. 
Male  cerci  but  little  narrowed  apically.  ' 

c.  Antennae  of  male  one-half  as  long  again  as  the  head  and  pronotum  together. 
Wings  feebly  infumate;  the  tegmina  feebly  or  obscurely  maculate. 

ftavofasdata  (De  Geer) 
cc,  Antennse  of  male  one-third  as  long  again  as  the  head  and  pronotum  together. 

Wings  strongly  infumate,  the  tegmina  immaculate infumata  Scudder 

OCT.  Pronotum  with  ite  posterior  edge  distinctly  rounded.     Antennae  of  male  rela- 
tively shorter. 
b.  Head  unusually  large,  broader  than  the  front  edge  of  the  pronotum,  giving  to 
the  insect  a  strangulate  appearance, 
c.  Oeneral  color  bright  olive  green,  salmon,  and  cream,  the  tegmina  obscurely 
if  at  all  maculate.    The  pronotum  coarsely  granulate  and  with  the  anterior 

lobe  plainly  tectate lineaia  (StoU) 

cc.  General  color  testacious,  ferruginous,  and  white,  the  tegmina  plainly,  often 
strongly,  maculate.    The  pronotum  finely  granulate,  in  nowise  tectate. 
d.  Pronotum  very  decidedly  strangulate  on  anterior  lobe;  the  macula tion  of 
t^mina  rather  evenly  distributed,  the  anal  area  at  broadest  point  one- 
third  broader  than  the  interspace  between  the  eyes... peregrina  (Olivier) 
dd.  Pronotum  less  decidedly  strangulate;  the  maculation  of  tegmina  inclin- 
ing to  form  bands,  the  anal  area  at  ite  broadest  point  no  broader  or  but 
little  broader  than  the  interspace  between  the  eyes. 

paranensis  (Burmeister) 
66.  Head  normal,  about  as  wide  as  the  front  edge  of  the  pronotum.     Maculations 
of  tegmina  confined  chiefly  to  the  middle  area  and  gathered  into  two  longi- 
tudinal rows  on  apical  third pollens  (Thunbei^g) 

SCHISTOCERCA  DESILIENS  Scudder. 

Schigtocerca  demliens  Scudder,  Proc.  Amer.  Acad.  Arte  Sci.,  XXXIV,  1899,  p.  455. 

Ilahitat, — Specimens  of  this  species  were  observed  by  the  writer  in 
the  vicinity  of  Asuncion,  in  1897.  There  are  none  in  the  collections  at 
hand  from  Paraguay,  but  quite  a  series  are  before  me  from  Victoria, 
Brazil. 

SCHISTOCERCA  FLAVOFASCIATA  (Dc  Geer). 

Arrydium  flavofasciatum  De  Geer,  M^m.  Ins.,  Ill,  1873,  p.  488,  pi.  XL,  fig.  8;  for 
miditional  synonomy  see  Scudder's  Orthopteren  Genus  Schistocerca. 

Habitat, — Reported  from  Asimcion  and  Luque,  Paraguay.  Not 
represented  in  the  collection  just  studied. 
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SCHISTOCERCA  INFUMATA  Scuddcr. 
Schistocerca  infumcUa  Scudder,  Proc.  Amer.  Acad.  Arts  Sci.,  XXXIV,  1899,  p.  457. 

Habitat. — Sapucay,  Paraguay,  8  males  and  6  females,  collected  by 
W.  T.  Foster.     Also  reported  from  Paraguay  by  Jas.  A.  G.  Rehn. 

This  rather  fine  appearing  locust  is  quite  generally  distributed  over 
Argentina  and  Uruguay  along  the  La  Plata  River  and  northward  into 
Brazil  at  least  as  far  as  Pernambuco,  where  two  specimens  of  it  were 
observed  by  the  writer  at  the  edge  of  a  swamp. 

SCHISTOCERCA  LINEATA  (StoU)? 

GryUws  {Locusta)  lineatu8  Stoll,  Rep.  Spect.,  etc.,  1787,  p.  31,  pi.  xv,  fig.  57. 

Habitat. — The  writer  has  before  him  4  male  and  4  female  specimens 
of  a  Schistocerca  that  might  be  the  insect  figured  by  Stoll.  It  is  quite 
distinct  in  its  coloration  from  every  other  form  ever  examined  by  me. 
It  comes  from  Sao  Paulo,  Brazil,  where  it  seems  to  be  fairly  common. 
Should  the  present  determination  be  correct,  the  name  of  Scudder's 
lineata  must  be  changed.  I  would  suggest  the  name  scudden  as  a 
suitable  one. 

SCHISTOCERCA  FALLENS  (Thunberg). 

Gryllus  palleiis  Thunberg,  M^m.  Acad.  St.  Petersb.,  V,  1815,  p.  237.    For  further 
synonomy  see  Scudder. 

Ilahiiat.  —Hot  represented  in  the  collections  at  hand.  It  is  known, 
however,  to  be  pretty  widely  distributed  over  tropical  America  from 
Mexico  to  the  Uruguay  River.     It  certainly  occurs  in  Paraguay. 

SCHISTOCERCA  PARANENSIS  (Burmeister). 
Plate  XXXVII,  fig.  4. 

Acridium paranense  Burmeister,  Reis.  La  Plata  Stat.,  I,  1861,  p.  491.  ^ 
Schistocerca  paraneims  Bruner,  1st  Kept.  B.  A.  Loc.  Com.,  1898,  pi.',  figs.  1-3,  6. 
Acridium  (Schistocerca)  peregrinum  (part)  Berg,  Anal.  Soc.  Cient.  Aiigent,,  IX, 
1880,  p.  275. 

Habitat. — This  migratory  species  reaches  Paraguay  regularly  in  its 
annual  flights  if  it  is  not  permanently  found  in  some  portion  of  the 
country.  It  was  observed  in  great  abundance  in  the  vicinity  of  Asun- 
cion during  1897,  when  the  writer  made  a  visit  to  that  region. 

SCHISTOCERCA  PEREGRINA  (Olivier). 

AcridiMm  peregrinum  Olivier,  Voy.  Enip.  Ott,  II,  1807,  p.  424.     For  additioDal 
synonomy  see  Scudder. 

Hahltat.^^hW^  this  insect  is  chieflj^  confined  to  the  Mediterranean 
region  of  the  Orient,  it  is  frequently  reported  from  various  parts  of 
tropical  America.  Giglio-Tos  records  it  as  coming  from  various  Par- 
aguayan, northern  Argentinian,  and  southern  Brazilian  points.     Evi- 


Digitized  by  VjOOQIC 


2CO.  1461.  LIST  OF  PARAOUA  YAN  LOCZ^TS^BRUNER.  677 


dently  many  of  these  reports  are  based  on  specimens  of  the  preceding 
species.  1  myself  have  seen  no  typical  specimens  of  peregrina  t"hat 
were  taken  on  this  side  of  the  Atlantic. 

ATRACHELACRIS  Giglio-Tos. 

ATRACHBLACRIS  UNICOLOR  Giglio-Tos. 

Plate  XXXVIII,  fig.  8,  female;  fig.  9,  male. 

AtrcuiJielcuTi*  unicolor  GuiLio-Tos,  Boll.  Mue.  Zool.  Anat  Torino,  IX,  1894,  No.  184, 
p.  21. 

Babitat, — Several  specimens  of  the  two  sexes  from  Sapucay,  Para- 
guay, arc  before  me.  They  were  collected  by  W.  T.  Foster.  It  is 
also  reported  from  Asuncion  by  Giglio-Tos. 

DICHROPLUS  Stk\, 

Many  of  the  insects  which  comprise  this  extensive  genus  are  very 
closely  related  to  one  another  in  their  general  appearance,  and  the 
comparatively  few  forms  that  have  thus  far  been  noted  by  entomologists 
have  been  so  briefly  described  that  it  is  a  little  doubtful  as  to  the  iden- 
tity of  all  of  them.  This  is  especially  true  when  the  student  is  limited 
in  the  material  that  is  accessible  for  study.  With  comparatively  few 
exceptions  the  members  of  the  genus  are  confined  to  regions  south  of 
the  equator  in  South  America,  with  Paraguay  and  northern  Argentina 
as  the  center  of  their  distribution.  This  being  true,  most  of  the  species 
may  be  expected  to  occur  in  the  country  now  under  consideration. 
The  subjoined  table  will  be  of  assistance  in  determining  them. 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Female  with  the  valves  of  the  ovipositor  emarginately  truncate.    Interval  between 
the  mesosternal  lobes  considerably  longer  than  wide.     Male  cerci  moderately 
long,  compressed  back  of  middle,  beyond  gently  bowed. 
6.  Prostemal  tubercle  large,  transverse.     Lower  edge  and  inner  face  of  hind  femora 

blood-red.     General  color  dull  brown obscurus  Bruner 

bb.  Prosternal  tubercle  not  large,  conical.     Lower  edge  and  inner  face  of  hind 
femora  yellowish, 
c.  Smaller.     General  color  olivaceous  yeliow.     Upper  valves  of  ovipositor  much 

longer  than  the  lower  ones cliens  St&l 

cc.  Larger.     General  color  brownish  yellow.     Upper  valves  of  ovipositor  but 

little  longer  than  lower  ones lemnucaius  (StAl) 

cut.  Female  with  the  valves  of  the  ovipositor  entire  at  apex,  acuminate  or  subacumi- 
nate.     Interval  between  the  mesosternal   lobes  usually,  but  not  always,  as 
broad  or  a  little  broader  than  long. 
6.  Hind  tibice  with  nine  spines  in  outer  row.     Tegmina  and  wings  usually,  but  not 
always,  reaching  or  surpassing  the  tip  of  abdomen, 
c  Interval  between  the  mesosternal  lobes  a  little  longer  than  wide.    Upper  edge 
of  sides  of  pronotum  generally  dusky  throughout,  but  sometimes  only  to 
the  posterior  sulcus. 
d.  Tegmina  not  or  scarcely  surpassing  the  tip  of  hind  femora. 
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e.  Frontal  costa  sulcate. 
/.  Posterior  coxae  marked  externally  with  a  dark  line. 

g.  Disk  of  tegmina  dark  veine<l .ftuscus  (Thunberp) 

gg.  Disk  of  tegmina  not  dark  veined.     Lower  sulcus  and  inner  faci*  of 

hind  femora  red cmereus  Bruner 

ff.  Posterior  coxse  not  marked  externally  with  a  dark  line. 

g.  Smaller.     Green  and  yellowish,  hind  femora  on  basal  half  internally 
sanguineous.     Tegmina  unicolorous,  sordid  yellow. 

hicolor  Giglio-Toji 

gg.  Larger.     Brownish  testaceous,  the  hind  femora  internally  fiavotu*. 

Tegmina  faintly  conspersed  with  fuscous. 

h.  Very  robust.     Hind  femora  incrassate  and  with  the  lower  outer 

sulcus  infuscated,  surpassing  the  tip  of  tegmina  and  abdomen  in 

the  female robtistuSj  new  species. 

hh.  Less  robust.  Hind  femora  normal,  the  lower  outer  sulcus  con- 
colorous,  about  reaching  or  falling  a  little  short  of  the  tip  of 
tegmina  and  abdomen  in  the  female. 

parctguapengis,  new  species 
ee.  Frontal  costa  not  sulcate.     Dorsal  edge  of  tegmina  pale-veined. 

palrudia  St&l 
cUL  Tegmina  surpassing  the  tip  of  hind  femora. 
e.  Male  cerci  rather  heavy  and  straight.     Lower  sulcus  of  hind  femora  j^el- 

lowish pratensh  Bruner 

ee.  Male  cerci  slender,  incurved  beyond  the  middle.     Lower  sulcus  of  hind 
femora  orange-red. 
/.  Smaller,  very  slender;  the  sides  of  pronotum  parallel.     Dusky  band  on 

side  of  pronotum  extending  to  metapleura exiiis  Giglio-Toe 

ff.  Larger,  less  graceful;  the  sides  of  pronotum   diverging  posteriorly. 
Dusky  band  on  side  of  pronotum  continued  upon  tegmina  to  the 

apex elongcUits  Giglio-Tos 

cc.  Interval  between  mesosternal  lobes  fully  as  wide  or  wider  than  long.    The 
dusky  band  on  sides  of  pronotum  more  or  less  interrupted. 
d.  Posterior  lobe  of  pronotum  somewhat  ascending  posteriorly,  a  little  longer 

than  the  anterior  lobe arrogans  StAl 

dd.  Posterior  lobe  of  pronotum  not  ascending  posteriorly,  al>out  equaling  or  a 
trifle  shorter  than  the  anterior  lobe. 
e.  Posterior  coxte  fuscous  or  black  spotted.     Last  ventral  segment  of  male 
abdomen  with  the  lateral  margins  black. 

/.  Smaller.     Hind  tibia?  red punctuUatus  (Thunberg) 

ff,  I^arger.     Hind  tibiie  greenish  testaceous con^persiis  Bruner 

ee.  Posterior  coxa?  unspotted.     Last  ventral  segment  of  male  abdomen  with 
the  margms  never  black. 
/.  Hind  femora  with  the  inner  face  and  lower  sulcus  flavous  or  testaceous. 
Tegmina  rather  evenly  and  finely  consi)er8ed  with  fuscous. 

dubhiSf  new  species 
ff.  Hind  femora  with  the  inner  face  and  lower  sulcus,  at  least  in  part, 
sanguineous.     Tegmina  abbreviate  or  fully  developed,  not  evenly 
conspersed  with  fuscous. 
g.  Hind  tibiae  deep  purple.     Pronotum  at  sides  of  disk  pale  vittate. 

bramliewriSy  new  species 
gg.  Hind  tibiae  glaucous.     Disk  of  pronotum  either  vittate  or  concol- 
orous. 
h.  Tegmina  and  wings  usually  greatly  abbreviated.     Sides  of  disk  of  . 
pronotum  and  dorsal  angles  of  tegmina  pale  vittate. 

viUalus  Bruner 
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hh.  Tegmina  not  abbreviated,  nearly  or  quite  as  long  as  the  abdomen. 

Pronotum  and  tegmina  not  vittate. 
■     t.  Greneral  color,  dull  olivaceous  yellow  or  testaceous. 

j.  Lower  edges  of  sides  of  pronotum  dirty  white.     Tegmina  not 

conspersed , bergii  StAl 

jf;.  Lower  edges  of  sides  of  pronotum  concolorous.    Tegmina  con- 
spersed with  small  fuscous  dots robtisttUtis  StAl 

ii.  General  color,  fusco-ferruginous.     Inferior  portion  of  sides  of 

pronotum  sordid  testaceous dviinguendits  Giglio-Tos 

66.  Hind  tibiae  provided  with  eight  spines  in  the  outer  row.    The  tegmina  usually, 
but  not  always,  abbreviated. 
c,  Tegmina  fully  developed,  reaching  or  even  surpassing  the  apex  of  the  abdo- 
men and  tips  of  hind  femora.     Hind  femora  internally  fasciate  with  black; 

the  tibiee  infuscated  with  a  subbasal  pale  annulus cinctipesj  new  species 

cc,  Tegmina  and  wings  abbreviated,  about  as  long  as  the  head  and  pronotum 
united.     Hind  femora  internally  largely  sanguineous. 

d.  Hind  tibise  red perutrianus  StAl 

dd.  Hind  tibise  glaucous. 
e.  Laiger.     Apex  of  femora  wholly  and  base  of  hind  tibiae  black. 

amomus  StAl 
ee.  Smaller.    Apex  of  hind  femora  for  most  part  olivaceous,  the  base  of 
hind  tibiae  glaucous.     Outer  face  of  hind  femora  with  upper  half  fus- 
cous, the  lower  half  dirty  white,  inside  and  below  sanguineous. 

schulzif  Bruner 
DICHROPLU8  LEMNISCATUS  (Stil). 

Acridium  (Podimia)  lemniscatum  StAl,  Freg.  Eugene  Resa,  Ins.  Orthopt,  1860, 
p.  334. 

HahitaL — Not  contained  in  the  collections  at  hand.  Previously 
reported  from  Argentina  and  Brazil.  No  doubt  also  to  be  found  in 
Paraguay. 

DICHROPLUS  FUSCUS  (Thunberg). 

Gryllusfuscus  Thunberg,  M^m.  Acad.  St.  Petersb.,  V,  1815,  p.  236. 
Pezotetdx  {Trigonophymus)  fuscus  StAl,  Recens.  Orthopt.,  I,  1873,  p.  78. 
Dichroplus  fuscus,  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
p.  21. 

Habitat, — Not  contained  in  the  collections  at  hand,  but  reported  from 
Resistencia,  Argentinian  Chaco,  and  also  from  the  Bolivian  Chaco  by 
Giglio-Tos.     It  certainly  also  crosses  over  the  river  into  Paraguay. 

DICHROPLUS  BICOLOR  Giglio-Tos. 

IHchroplus  Ucolar  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
p.  21. 

Habitat. — Recorded  from  Asuncion,  Paraguay,  by  Giglio-Tos;  also 
from  northern  Argentina  and  Bolivia.  Not  represented  in  the  collec- 
tions at  hand. 

DICHROPLUS  ROBUSTUS,  new  species. 

A  large  robust  species  related  to  D.  cinctipes  and  D.  jparaguayenais^ 
but  differing  from  both  of  them  in  several  particulars,  as  will  be  seen 
from  an  examination  of  the  accompanying  synoptic  table.    As  compared 
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with  cinctipe^^  the  present  species  is  much  larger  and  lacks  the  decided 
dusky  bands  on  the  sides  of  the  head  back  of  the  eyes  and  on  the  pro- 
notum,  and  the  hind  femora  only  bear  traces  of  the  fusc*ous  bands 
across  their  upper  edge,  while  the  hind  tibiae  are  characterized  by  the 
entire  absence  of  any  fuscous  tinge.  The  tegmina  of  rohusta  also 
lack  the  decided  conspersing  of  the  species  to  which  it  has  just  been 
compared.  Its  head  is  slightly  narrower  than  the  front  edge  of  the 
pronotum  and  the  eyes  less  prominent,  while  the  latter  gradually  widens 
from  the  front  edge  instead  of  only  on  the  posterior  lobe.  The  teg- 
mina and  wings  do  not  quite  reach  the  tips  of  the  robust  hind  femora. 

General  color  uniform  pale  brownish  testaceous,  with  a  shade  of  olive 
on  sides  of  pronotum,  pleura,  and  outer  face  of  hind  femora;  head  and 
pronotum  with  a  few  scattered  small  dots  of  reddish  brown;  tegmina 
also  dimly  marked  with  small  pale  brownish  specks,  especially  in  the 
discal  field  and  on  dorsal  edge  of  basal  half;  hind  femora  with  their 
lower  edge  dark  plumbeous,  and  a  series  of  five  medium-sized  blotches 
of  same  color  on  lower  outer  carina,  upper  edge  crossed  by  two  well- 
defined,  but  not  prominent,  dusky  bands,  which  cross  over  to  the  inner 
face  and  fade  away;  antenna?  fuscous,  darkest  at  apex;  prosternal  spine 
rather  long,  coarse,  and  curved  to  the  rear. 

Length  of  body,  female,  33;  of  pronotum,  7.5;  of  tegmina,  22;  of 
hind  femora,  18.5  mm. 

Type.— Csii.  No.  9742,  U.S.N.M. 

Ilahltat. — Sapucay,  Paraguay;  January.  W.  T.  Foster,  collector. 
Two  females. 

DICHROPLUS  PARAGUAYENSIS,  new  species. 

Size  medium,  form  elongate,  but  not  o^peciall)'^  slender.  General 
color  uniform  brownish  testaceous  or  dull  ferruginous  with  an  oliva- 
ceous tinge  on  head,  sides  of  pronotum,  and  hind  femora,  most  appar- 
ent in  the  female,  without  indications  of  darker  or  lighter  markings 
save  at  the  base  of  the  tegmina,  where  there  is  a  trace  of  black  on  the 
median  veins,  and.  faint  indications  of  dusky  bands  on  upper  edge  of 
hind  femora.  Middle  of  sides  of  pronotum  also  provided  with  the 
usual  piceous  band,  but  very  faintly. 

Body,  legs,  and  even  tegmina  rather  hirsute.  Head  a  little  wider 
than  the  front  edge  of  the  pronotum,  the  occiput  slightly  elevated  above 
the  level  of  pronotal  disk,  vertex  between  the  eyes  nearly  twice  the 
width  of  the  first  antennal  joint,  the  fastigium  depressed,  broadly  sul- 
cate;  frontal  costa  a  trifle  contracted  above,  evenly  widening  below, 
coarsely  punctate  above  and  sulcate  at  ocellus  and  below.  Pronotum 
with  the  antenor  lobe  cylindrical,  a  little  longei*  than  the  posterior  one, 
which  has  the  surface  gently  punctate  and  the  hind  margin  a  little 
obtuse  angled,  the  apex  rounded.  Tegmina  of  medium  width,  a  little 
surpassing  the  apex  of  both  femora  and  abdomen.    Ilind  femora  rather 
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slender,  a  little  surpassing  the  tip  of  abdomen;  hind  tibiae  9  spined  in 
outer  row.  The  last  ventral  segment  of  male  abdomen  elongate,  with 
the  upper  edges  straight  and  the  apex  bluntly  rounded,  directed  pos- 
teriorly. Cerci  slender,  evenly  tapering,  fully  three  times  as  long  as 
basal  width,  directed  posteriorly  and  a  little  upwards,  and  bent  inwards. 
Prostemal  spine  slender,  acuminate. 

Length  of  body,  male,  23;  of  pronotum,  5.15;  of  tegmina,  18;  of 
hind  femora,  13  mm. 

Tyj}e.—Cs.t.  No.  9743,  U.S.N.M. 

Habitat. — Sapucay,  Paraguay,  a  single  male  specimen  which  seems 
to  have  lost  its  color  by  immersion  in  spirits  or  some  other  preserva- 
tive. This  insect  seems  to  approach  Z>.  hergii  St&l  most  closely  in  gen- 
eral structure. 

DICHROPLUS  PATRUELIS  Stil. 

Acridium  {Podisma)  patruelis  StAl,  Freg.   Eugene  Reea,  Ins.  Orthopt.,   1870, 

p.  334. 
Pezotettix  {Dichroplus).  patruelis  StAl,  Recens.  Orthopt.,  1873,  I,  p.  78. 

Habitat. — Repoi*ted  by  Giglio-Tos  as  occurring  in  the  Province  of 
San  Pedro,  Paraguaj%  and  from  Resistencia,  Argentina.  Not  repre- 
sented in  the  collections  at  hand. 

DICHROPLUS  EXILIS  Giglio-Tos. 

Dichroplus  exUis  Giglio-Toh,  Boll.  Mob.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
p.  23. 

Hdbitatl — ^This  species  is  represented  by  both  sexes  from  Sapucay, 
Paraguay,  where  they  were  taken  by  W.  T.  Foster.  It  is  also  reported 
from  Paraguay  by  Rehn.  Outside  it  is  known  from  Resistencia  and 
San  Lorenzo  in  Argentina. 

DICHROPLUS  ELONGATUS  Giglio-Tos. 

Plate  XXXVT,  %.  10. 

Dichroplus  elongatus  G\i\i.\o-Tiyi>>^  Boll.  Mus.  Z<k)1.  Anat.,  Torino,  IX,  1894,  No.  184, 
p.  23. 

Habitat. — Villa  Rica  and  Asuncion,  Paraguay  (Giglio-Tos).  Not 
represented  in  the  collections  studied  for  this  paper.  It  is  more  com- 
mon to  the  southward  and  westward. 

DICHROPLUS  PUNCTULATUS  (Thunbcrg). 

Plate  XXXVIII,  figs.  3  ami  4. 

Gryllvs  punctvlaius  TuviiW^KQ  M^m.  Acad.  St.  Peters!).,  IX,  1824,  p.  408. 
PezoieUix  (Trigonophymus)  jmticttilattis  StAl,  Recens.  Orthopt.,  I,  1878,  p.  77. 
Pezotettix  (Dichroplus)  punctuUitus  StAl,  Obs.  Orthopt.,  Ill,  1878,  p.  6. 

Habitat. — This,  the  most  widely  distributed  species  of  the  genus,  is 
represented  by  specimens  collected  at  Sapucay  by  Mr.  W.  T.  Foster. 
It  occurs  from  middle  Argentina  to  Central  America  and  southern 
Mexico,  and  exhibits  considerable  variation  in  color  and  size^  , 
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DICHROPLUS  CONSPERSUS  Bniner. 

Dichropbm  conapin-mis  Bruner,  Ix)CUstH  of  Argentina,  1900,  p.  76,  fig.  4. 

Habitat, — Not  represented  in  the  collections  at  hand,  but  it  should 
l)e  found  in  southern  Paraguay  where  the  country  is  open. 

DICHROPLUS  DUBIUS,  new  specie^. 

A  rather  robust,  medium  sized  insect,  the  general  color  of  which  Is 
brownish  testaceous/paler  beneath,  conspersed  on  legs  and  tegmina 
with  moderately  large  brownish  or  dull  black  flecks. 

Head  as  wide  as  front  edge  of  pronotum;  eyes  not  prominent,  their 
front  edge  straight,  separated  above  by  a  space  equal  to  one-half  of 
their  longest  diameter;  fastigium  of  vertex  declivant,  broad,  hex- 
agonal, bounded  on  sides  by  rather  prominent  carinse,  in  front  by  a 
faint  one  and  open  behind;  frontal  costa  fairly  prominent  and  broad, 
a  little  widest  at  oc^ellus,  flat  and  coarsely  punctate  above,  broadly 
sulcate  at  ocellus  and  below.  Pronotum  rather  broad,  considerably 
widest  on  hind  lobe,  the  anterior  lobes  a  trifle  the  longest;  transverse 
sulci  deep,  the  middle  and  hind  uninterrupted  and  reaching  the  lower 
lateml  edges,  the  anterior  one  interrupted  just  below  the  dorsum; 
anterior  edge  truncate,  behind  obtusangulate  the  apex  rounded.  Teg- 
mina tapering,  their  apex  rounded,  about  as  long  as  abdomen.  Hind 
femora  and  tibiie  rather  robust,  the  former  as  long  as,  or  a  little  lon- 
ger than,  the  abdomen,  the  latter  with  9  spines  on  outer  edge.  Pro- 
sternal  spine  robust  but  evenly  pymmidal;  interspace  between  meso- 
sternal  lobes  about  as  long  as  broad.  Hind  femora  without  definite 
transverse  bands  save  as  the  dusky  dots  referred  to  above  congregate 
into  two  patches  on  the  upper  edge;  the  bounding  carina  of  outer 
disk  regularly  dark  dotted;  hind  tibiae  brownish  testaceous. 

Length  of  body,  male  17,  female  20;  of  pronotum,  male  4.35,  female 
5;  of  tegmina,  male  15,  female  14;  of  hind  femoi*a,  male  11,  female 
Vf^  mm. 

Type. —CKt.  No.  9744,  U.S.N.M. 

Ilahitat, — A  number  of  females  and  8  males  from  Sapucay,  Para- 
gua}',  where  they  were  collected  by  W.  T.  Foster. 

DICHROPLUS  BRASILIENSIS,  new  species. 

There  are  several  specimens  of  an  apparently  undescribed  sj^ecies 
at  hand  that  were  taken  l)y  the  writer  during  May,  1897,  at  Victoria, 
Brazil.  They  are  about  the  size  of  />.  Bergli  Stdl,  and  are  to  be  dis- 
tinguished from  all  other  described  species  by  their  deep  purple  hind 
tibia\  There  is  a  possibility  of  this  insect  being  found  in  Paraguay 
also. 
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DICHROPLUS  VITTATUS  Bruncr. 

Dichroplus  viUatus  Bruner,  Locusts  of  Argentina,  1900,  p.  77,  figp.  43  and  44. 

Habitat. — Although  not  represented  in  the  material  at  hand  from 
Paraguay,  it  is  sure  to  occur  there  when  the  country  is  a  little  more 
carefully  explored. 

DICHROPLUS  BERGII  Stil. 

PezoieUia:  (Dichroplus)  hergii  StAl,  01)8.  Orthopt.,  Ill,  1878,  p.  6. 

Habitat, — Various  localities  in  Paraguay  (Giglio-Tos,  Kehn,  Foster, 
Bruner).  It  is  also  found  in  other  regions,  as  Uruguay,  Brazil,  Argen- 
tina, and  Bolivia. 

DICHROPLUS  ROBUSTULUS  St&l. 

Pezotettix  (Dichroplus)  rohmtidus  StAl,  Obs.  Orthopt.,  Ill,  1878,  p.  7. 

Ilahitat, — Not  in  the  collections  at  hand,  but  very  likely  to  be  taken 
in  Paraguay  as  well  as  in  Brazil,  from  where  it  was  described. 

DICHROPLUS  DISTINGUENDUS  Giglio-Tos. 

Dichroplus  distinguendus  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894, 
No.  184,  p.  22. 

Habitat, — Reported  as  occurring  in  the  Province  of  San  Pedro, 
Paraguay  (Giglio-Tos).     Not  represented  in  the  collections  studied. 

DICHROPLUS  CINCTIPES,  new  species. 

A  medium-sized  brownish  testaceous  insect  with  conspicuously 
banded  hind  femora.  The  two  sexes  not  very  unequal  in  size.  Rather 
profusely  hirsute  on  legs,  abdomen,  thorax,  and  even  on  the  tegmina. 

Head  about  as  wide  as  the  front  edge  of  the  pronotum;  the  eyes 
rather  prominent,  especially  in  the  male,  about  as  long  (female)  or  a 
trifle  longer  (male)  than  the  cheeks  below  them,  in  both  sexes  sepa- 
rated above  by  a  space  equal  to  the  broadest  part  of  the  frontal  costa; 
fastigium  of  the  vertex  broadly  and  shallowl}^  sulcate,  the  bounding 
carinfiB  angulate  and  faintly  separating  it  from  the  sulcus  of  the  frontal 
costa;  the  latter  quite  prominent,  especially  between  the  base  of  the 
antennee,  a  little  narrowed  above  the  antennae,  and  again  just  below 
the  ocellus  continuous  to  the  clypeus,  sulcate  throughout,  more  deeply 
in  the  male,  and  provided  with  strong,  smooth,  lateral  carina?;  facial 
cariuse  also  prominent,  in  the  male  parallel,  in  the  female  very  slightly 
sinuate  and  divergent  below.  Antennae  filiform,  about  as  long 
(female)  or  a  little  longer  (male)  than  the  head  and  pronotum  together. 
Pronotum  with  the  sides  of  the  anterior  lobe  cylindrical,  smooth, 
the  hind  lobe  strongly  expanding  posteriorly,  punctate,  the  two  lobes 
about  equal  in  length;  median  carina  present  only  on  hind  lobe;  trans- 
verse  sulci   profound,   continuous;   anterior   edge   straight  or   very 
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slip^htly  advanced  upon  the  occiput,  the  hind  margin  obtusangxilat^, 
the  apex  broadly  rounded.  Tegmina  rather  narrow,  tapering,  about 
equaling  (female)  or  a  little  surpassing  (male)  the  tip  of  the  abdomen. 
Hind  femoi-a  only  moderately  robust,  just  reaching  the  tip  of  the  male 
abdomen,  but  not  quite  that  of  the  female.  Hind  tibice  normally  pro- 
vided with  eight  spines  in  outer  row.  Space  between  the  nie80- 
sternal  lobes  about  as  long  as  broad,  possibly  a  trifle  broader  than  long 
in  the  female.  Prosternal  spine  pyramidal,  about  as  long  as  extreme 
basal  width,  the  apex  acuminate.  Male  cerci  slender,  tapering,  and 
curved  slightly  downward  toward  the  tip.  Last  ventral  segment 
sho]:t,  its  upper  edges  straight  and  meeting  behind  in  an  acute  angle. 

General  color  above  brownish  testaceous,  below  paler,  more  or  less 
conspersed  with  brown  and  black.  The  usual  piceous  band  extending 
from  the  hind  edge  of  eyes  along  the  upper  half  of  sides  of  pronotum  to 
last  transverse  sulcus,  somewhat  interrupted  in  the  female;  below  this 
the  sides  of  pronotum  and  cheeks  are  pale  testaceous,  as  are  also  oblique 
bands  on  both  the  meso-  and  metapleura.  Antennse  pale  ferruginous. 
Pronotum  above  and  tegmina  inconspicuously  conspersed  with  brown, 
the  latter  with  a  discal  row  of  rather  well-defined  fuscous  spots,  the 
apical  half  membranous  and  semipellucid.  Hind  femora  decidedly 
banded  with  fuscous  externally  and  above;  internally  and  below  with 
black  and  pale  testaceous;  hind  tibiae  more  or  less  testaceous  and 
dusky,  with  a  pale  basal  annulus.  The  three  basal  abdominal  seg- 
ments largely  black. 

Length  of  body,  male,  21;  female,  25;  of  antennae,  male  and  female, 
10;  of  pronotum,  male, 4.6;  female,  6;  of  tegmina,  male,  15.5;  female, 
17.25;  of  hind  femora,  male  11;  female,  14  mm. 

Type.— Ca.t  No.  9745  U.S.N.M. 

Habitat. — Sapucay,  Paraguay,  February,  collected  by  W.  T.  Foster. 
Male  and  female  specimens. 

LEIOTETTIX,  new  genus. 

Related  to  both  Di^hrojyluH  and  Scotimna^  but  differing  from  the 
former  in  the  more  cylindrical  pronotum  with  its  comparatively 
shorter  hind  lobe  and  in  the  more  ampliate  fastigium  of  the  vertex; 
and  from  the  latter  in  having  the  valves  of  the  ovipositor  normal 
instead  of  straight,  and  the  cerci  obliquely  docked  instead  of  broadly 
spatulate.  The  representatives  of  the  genus  are  small  or  medium 
sized. 

Body  with  the  surface  glabrous,  hirsute.  Head  large,  fully  as  wide 
as  or  even  a  little  broader  than  the  front  edge  of  the  pronotum. 
Eyes  a  trifle  prominent,  about  as  long  (female)  or  somewhat  longer 
(male)  than  the  cheeks  below  them,  separated  above  by  a  space  equal 
to  the  greatest  width  of  the  frontal  costa  in  the  male  and  a  very  little 
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more  in  the  female.  Vertex  in  front  of  the  eyes  ampliated  and 
roundly  depressed,  the  sulcation  wide  and  with  its  lateral  walls 
broadly  angulate.  Frontal  costa  broadest  and  most  prominent  between 
the  antennae,  a  very  little  narrowed  above,  broadly  sulcate  in  the 
vicinity  of  the  ocellus  at  least,  and  coarsely  punctate  above.  Antennae 
normal.  Pronotum  cylindrical,  a  very  little  compressed  in  middle, 
the  transverse  sulci  all  equally  plain,  the  last  plainly  behind  the  mid- 
dle; anterior  lobe  glabrous  at  sides,  somewhat  transversely  rugose 
above,  hind  lobe  coarsely  and  closely  punctate.  Tegmina  complete, 
sparsely  veined,  a  very  little  surpassing  the  apex  of  abdomen.  Hind 
femora  moderately  robust,  about  the  same  length  as  the  abdomen  in 
the  two  sexes.  Space  between  the  mesostemal  lobes  longer  than  T-ide, 
narrower  than  the  lobes  themselves.     Prosternal  spine  acute. 

The  four  species  of  Lelotettix  before  me  as  I  write  all  agree  in 
having  the  dark  bands  back  of  eyes  and  along  the  sides  of  pronotum 
green  or  greenish  instead  of  piceous  or  fuscous.  These  species  may 
be  separated  by  the  annexed  synoptic  table: 

The  species  viridis  may  be  considered  as  the  t3^pe  of  the  genus. 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Size  smaller  (17  ram.  male  to  25  mm.  female).    The  hind  tibiae  green  or  glaucous. 
6.  General  color  of  insects  above  grass  green,  below  testaceous,  .tnridis^  new  species 
bb.  General  color  of  insect  above  cinereous. 
c.  Sides  of  pronotum  with  scarcely  any  trace  of  darker  band.    Hind  femora  con- 
spicuously conspersed  with  dark  brown  and  black,  their  inner  face  testa- 
ceous   punctipeSy  new  species 

cc.  Sides  of  pronotum  with  a  conspicuous  band.     Hind  femora  not  conspersed 
externally,  their  inner  side  and  lower  sulcus  blood-red. 

miiguineuSy  new  species 
aa.  Larger  (23  mm.  male,  28  mm.  female).     The  hind  tibite  yellow  or  testaceous. 

flampesy  new  species 

LEIOTETTIX  VIRIDIS,  new  species. 

A  medium -sized,  grass-green,  locust  that  at  first  sight  reminds  one 
of  a  small  Atrdcheldcris  unicolor^  Giglio-Tos,  but  which  upon  a  little 
closer  examination  is  readily  observed  to  be  quite  distinct. 

Head  rather  large,  fully  as  wide  (female)  or  even  a  little  wider  (male) 
than  the  front  edge  of  the  pronotum;  the  eyes  fairly  prominent,  fully 
as  far  apart  above  as  the  width  of  the  frontal  costa  between  the  base 
of  the  antennae;  fastigium  of  the  vertex  roundly  depressed,  the  lateral 
carinse  broadly  angulate,  in  some  specimens  meeting  in  front  and  sepa- 
rating the  sulcation  of  this  part  from  that  of  the  costa  by  a  faint  ridge; 
frontal  costa  quite  broad,  widest  above  the  ocellus  and  between  the 
antennae,  sulcate,  fading  awa}^  below  before  reaching  the  clypeus. 
Facial  carinte  but  little  divergent  below,  fairly  prominent.  Pronotum 
glabrous,  short,  subcylindrical,  a  little  contracted  in  the  middle,  nearly 
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(female)  or  quite  (male)  as  wide  in  front  a«  behind,  the  front  edge 
broailly  rounded,  the  hind  margin  obtusangulate,  median  carina  prom- 
inent on  hind  lobe,  obliterated  on  front  lobe,  the  latter  considerably  the 
longer.  Tegmina  semimembranous,  sparsely  veined,  a  little  surpass- 
ing both  the  abdomen  and  hind  femora  in  the  two  sexes,  the  costal  area 
rather  prominently  dilated  on  basal  third.  Hind  f  emom  rather  robust, 
fully  as  long  in  the  male  or  even  a  trifle  surpassing  the  tip  of  the  abdo- 
men in  the  female.  Hind  tibia?  8  or  9  spined  in  outer  row.  Male 
cerci  long,  slender,  the  apical  half  bent  inward  and  curved  down- 
ward, somewhat  lamellate  and  sulcate  on  outer  face,  the  extreme  tip 
obliquely  docked. 

General  color  as  mentioned  above,  grass-green,  the  sides  of  prono- 
tum  a  little  darker  where  the  piceous  band  usually  occurs.  Hind 
femora  green  above  and  on  upper  half  of  outer  face,  remainder  yellow 
or  testaceous  save  the  genicular  lunules  which  are  dark  piceous  or 
black  and  a  row  of  similarly  colored  spots  on  the  lower  carina  of  out«r 
face.  Hind  tibiae  greenish  glaucous.  Antenna?  testaceous,  apically 
infuscated.  Venter  pale,  the  sides  of  basal  segments  of  abdomen  a 
little  obscured  near  their  anterior  edge. 

Length  of  body,  male,  19,  female,  23;  of  pronotum,  male,  4,  female, 
5;  of  tegmina,  male,  15,  female,  16.5;  of  hind  femora,  male,  10.5, 
female,  13.6  mm. 

Ti/pe.—C9it.  No.  9746,  U.8.N.M. 

IlahHat, — Sapucay,  Paraguay,  in  February,  where  both  sexes  were 
taken  by  W.  T.  Foster. 

LEIOTETTIX  PUNCTIPES,  new  species. 

In  size  and  general  form  quite  similar  to  Z.  viridis  which  is 
described  above,  but  differing  from  it  in  having  slightly  less  promi- 
nent eyes,  a  somewhat  more  coarsely  punctate  and  angulate  pronotum, 
and  more  closely  viened  tegmina.  The  color  of  pimctipes  is  cinereo- 
testaceous  or  cinereo-ferruginous  alx)ve,  flavous  beneath,  with  a  trace 
of  the  usual  pronotal  bands  and  alternate  pale  and  darker  meso-  and 
meta  plural  stripes.  The  hind  femora  have  all  the  upper  and  outer 
carina?,  as  well  as  the  pinna?,  conspersed  with  black  or  piceous,  and 
the  genicular  lunules  are  dark  only  on  the  bounding  carinae;  hind 
tibia^  cinereo-glaucous,  a  little  varied  with  brown  near  base.  Sides  of 
basal  abdominal  segments  conspicuously  piceous  on  their  anterior 
half. 

Length  of  body,  female,  23;  of  pronotum,  5.15;  of  tegmina,  18;  of 
hind  femora,  13  mm. 

ry7>..— Cat.  No.  9747,  U.S.N.M. 

Habitat. — In  the  same  region  and  along  with  the  preceding  species. 
Also  collected  by  W.  T.  Foster,  5  females. 
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LEIOTETTIX  SANGUINEUS,  new  species. 

A  slenderer  insect  than  either  viridls  or  punctipes^  but  to  both  of 
which  it  is  rather  closely  related.  Its  determinate  characters  are  well 
defined  dark  green  pronotal  stripes  and  deep  blood-red  inside  and  lower 
edge  of  hind  femora.  The  sides  of  face  below  the  eyes  and  lower  half 
of  sides  of  pronotum  are  flavous,  as  are  also  a  portion  of  the  pleura, 
venter,  and  lower  part  of  outer  face  of  hind  femora.  Above,  the 
general  color  is  ferruginous,  in  some  specimens  with  an  olivaceous 
tinge  near  the  base  of  tegmina.  Costal  field  of  latter  olivaceous,  as  are 
the  anterior  and  middle  legs,  along  with  the  outer  disk  of  the  hind 
femora,  the  latter  without  dusky  spots  on  the  carinse,  as  described  in 
punctipes.  The  hind  tibiae  deep  glaucous.  Male  cerci  similar  to  those 
of  viridis.  Sides  of  the  four  basal  abdominal  segments  largely  jet 
black.     Median  carina  of  pronotum  plain  throughout. 

Length  of  body,  male,  18,  female,  25;  of  pronotum,  male,  4,  female, 
5;  of  tegmina,  male,  14,  female,  16-18;  of  hind  femora,  male,  9.5, 
female,  13  mm. 

Type.—C^X.  No.  9748,  U.S.N.M. 

Habitat, — Sapucay,  Paraguay,  January  to  March,  2  males  and  2 
females.   Taken  by  W.  T.  Foster. 

LEIOTETTIX  FLAVIPES,  new  species. 

In  general  structure  and  appearance  quite  similar  to  the  other  species 
of  the  genus  described  above,  but  differing  from  all  of  them  in  the 
larger  size  and  the  more  decided  dark  pronotal  bands.  It  also  reminds 
one  of  the  species  of  Scotussa^  but  it  lacks  the  pale  dorsal  vitta?  of  both 
S,  rvhripe^  and  xS'.  h^asillensis,  to  which  it  approaches  in  size.  As 
compared  with  them  it  has  the  head  larger,  the  occiput  shorter,  the 
vertex  broader  and  less  deeply  sulcate,  the  eyes  less  elongate  and 
pointed  above,  the  frontal  co>*ta  broader  above  and  more  uniform  in 
width,  as  well  as  decidedly  sulcate  in  the  vicinity  of  the  ocellus.  The 
pronotum  is  slightly  contracted  at  the  middle  and  the  head  is  a  trifle 
wider  than  its  front  edge — the  sculpturing,  punctation,  and  arrange- 
ment of  the  sulci  are  the  same,  onl}'  the  present  species  lacks  the  piceous 
bands  on  head  and  sides  of  pronotum  back  of  the  eyes,  and  in  their 
stead  has  them  deep  green  in  color.  The  color  of  tegmina,  body,  and 
legs  are  similar,  save  that  in  the  insect  now  under  consideration  the 
hind  tibiae  are  testaceous  instead  of  green  or  coral-red.  In  some  speci- 
mens the  lower  sulcus  and  inner  face  of  the  hind  femora  lack  the  bright 
red  of  hra^lliensls  especially. 

Length  of  body,  male,  24,  female,  28-31;  of  pronotum,  male,  4.85, 
female,  6-6.5;  of  tegmina,  male,  19,  female,  20-21;  of  hind  femora, 
male,  12.25,  female,  15.25-16  mm. 

Type.—Q2it.  No.  9749,  U.S.N.M. 
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Habitat. — Sapucay,  Paraguay,  2  females  (Coll.  L.  Bruner);  a  num- 
ber of  specimens  of  both  sexes  (Coll.  U.  S.  Nat.  Mus.). 

In  size  and  general  appearance  this  insect  reminds  one  very  much  of 
a  representative  of  Scotusaa^  but  the  form  of  the  ovipositor  in  the 
female  and  the  cerci  Of  the  male  are  abnormal  for  that  genus  and  come 
much  nearer  to  those  of  Leiotettix. 

SCOTUSSA  Giglio-Tos. 

SCOTUSSA  IMPUDICA  Giglio-Tos. 

Scolxism  impudica  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
p.  25,  fig.  4  a,  b,  c. 

Habitat. — Luque,  Paraguay  (Giglio-Tos).  Not  represented  in  the 
Paraguayan  collections  studied.  It  occurs  also  in  Argentina  as  far 
south  as  the  southern  part  of  the  province  of  Santa  Fe. 

SCOTUSSA  RUBRIPES,  new  species. 

General  color  olive-green,  becoming  rufous  on  disk  of  pronotum 
and  on  the  tegmina;  below  greenish  yellow.  Cheeks  and  lower  half 
of  lateral  lobes  of  pronotum  pale  greenish  yellow.  The  latter, 
together  with  sides  of  head  back  of  eyes,  piceous;  this  piceous  band 
bordered  above  b}'  a  narrow  one  of  testaceous,  which  gives  to  the 
insect  a  bivittate  appearance,  and  at  first  glance  suggests  a  species  of 
Melanoplus  or  Dtchroplus^  to  which  the  present  genus  is  closely 
related,  but  from  which  it  is  readily  separated  by  the  structure  of  the 
upper  valves  of  the  female  ovipositor,  which  are  unusually  long, 
straight,  and  slender.     Hind  tibia?  and  tarsi  bright  coral-red. 

Head  about  as  wide  as  front  edge  of  thorax,  the  face  rather  oblique 
viewed  from  the  side,  the  occiput  not  elevated;  width  of  vertex  about 
two-thirds  the  shortest  diameter  of  one  of  the  eyes,  fastigium  gently 
depressed,  sulcate,  the  well-defined  bounding  walls  meeting  in  front 
at  a  right  angle;  frontal  costa  broad,  narrowed  to  one-half  its  width 
at  ocellus  above  where  it  is  separated  from  the  vertex  by  the  meeting 
of  the  carinsB  that  bound  the  sulcus,  reaching  the  clypeus,  not  sulcate; 
eyes  not  prominent,  about  as  long  as  the  cheeks  below  them,  slightly 
pointed  above,  straight  in  front;  antennae  filiform,  about  as  long  as 
head  and  pronotum  together.  Pronotum  minus  lateral  carinaa,  with 
the  anterior  lobe  cylindrical,  the  hind  lobe  slightly  enlarging  posteri- 
orly, about  two-thirds  the  length  of  the  front  one,  transverse  sulci 
dim,  posterior  edge  broadly  rounded  or  subangulate,  surface  of  hind 
lobe  profusely  but  shallowly  punctate,  of  anterior  one  smoother. 
Tegmina  and  wings  complete,  reaching  slightly  beyond  apex  of  hind 
femom  and  ovipositor,  the  tip  rounded,  intercalary  vein  well-defined, 
cross-veins  and  veinlets  few  except  on  basal  fourth,  where  they  are 
numerous  and  irregular,  giving  the  member  a  granular  appearance. 
Hind  femora  moderately  robust,  not  quite  reaching  the  apex  of  upper 
valves  of  ovipositor;  hind  tibiae  with  8  spines  in  outer  row.     Proster- 
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nal  spine  moderately  robust,  pyramidal,  directed  gently  to  the  rear. 
Valves  of  the  ovipositor  very  unequal,  the  upper  ones  nearly  twice  as 
long  as  the  lower,  straight,  and  provided  with  several  small  saw-like 
teeth  along  their  outer  edge  on  apical  half;  lower  valves  weak  and 
hooked  at  apex  and  furnished  below  with  a  single  additional  subapical 
tooth. 

Length  of  body,  female,  26;  of  pronotum,  6;  of  tegmina,  19;  of 
hind  femora,  13.5;  of  upper  valves  of  ovipositor,  4  mm. 

Tt/pe.—C2Lt.  No.  9750,  U.S.N.M. 

Habitat. — A  single  female  specimen  from  Sapucay,  Paraguay. 

The  character  of  the  ovipositor  would  indicate  an  abnormal  egg- 
laying  habit  for  this  and  allied  species.  Three  such  are  known  to  me. 
They  may  be  separated  by  the  annexed 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Hind  tibiae  green  or  glaucous.     Valves  of  ovipositor  tapering,  scarcely  toothed. 

impudica  Giglio-Tos 
aa.  Hind  tibiae  coral-red.     Valves  of  ovipositor  of  nearly  equal  size  throughout, 
plainly  serrate. 
b.  Smaller  (female,  26  mm.).     Spines  in  outer  row  of  hind  tibiae  8.     (Sapucay, 

Paraguay) ruhripes,  new  species 

hh.  Larger  (female,  31;  male,  18  mm.).     Spines  in  outer  row  of  hind  tibise  9. 
(Sao  Paulo,  Brazil) bramliensisy  new  species  <* 

PARASCOPAS,  new  name. 

PARASCOPAS  OBESUS  (Giglio-Tos). 

Sf'opas  ohems  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Comp.  Torino,  IX,  1894,  No. 
184,  p.  29. 

Giglio-Tos  proposed  Scopes  as  the  generic  name  for  this  insect. 
As  it  had  been  preoccupied  by  Bonapart  for  a  fish  genus  I  suggest 
that  Parascopas  be  used  for  the  locust,  and  that  the  species  obesus 
Giglio-Tos  be  made  the  type  of  the  genus. 

The  collection  contains  5  specimens,  2  males  and  3  females,  from 
Sapucay  (Coll.  U.  S.  Nat.  Mus.).  There  are  also  a  pair,  male  and 
female,  in  the  collection  of  L.  Bruner.  These  latter  bear  the  same 
label. 

«Some  time  ago  a  considerable  number  of  Orthoptera  from  southern  Brazil  was 
submitted  to  the  writer  for  determination.  Among  these  were  8  specimens  of  the 
insect  here  tabulated.  Aside  from  being  larger  and  more  robust  than  S.  rubripes, 
which  is  herewith  described  rather  fully,  this  Brazilian  species  has  the  tegmina 
more  densely  veined  and  the  pronotum  somewhat  expanding  posteriorly  through- 
out, aa  indicated  by  the  diverging  pale  vittce  of  the  disk.  The  lower  sulcus  and 
inner  face  of  hind  femora  are  deep  red,  whereas  in  rubripes  they  are  simply  tinged 
with  orange.  As  compared  with  S.  impudica  Giglio-Tos,  brasUiensis  has  the  two 
sexes  greatly  unequal  in  size,  as  will  be  seen  by  the  following  measurements: 

Length  of  body,  male,  18-20,  female,  31;  of  pronotum,  male,  4.75,  female,  6.8;  of 
tegmina,  male,  16,  female,  22;  of  hind  femora,  male,  11.5,  female,  16  mm.  Eight 
specimens,  4  males  and  4  females. 
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CHLORUS  Giglio-Tos. 
CHLORUS  BORELLII  Giglio-Tos. 

Paradichroplm  horelHi  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No. 

184,  p.  27. 
Chlorus  horelln  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  XIII,  1898,  No.  311, 

p.  50,  note. 

Habitat. — Asuncion,  Paraguay  (Giglio-Tos). 

CHLORUS  VARICOLOR  (St&l). 

Pezoteilix  varicdor  StAl,  Obs.  Orthopt.,  Ill,  1878,  p.  9. 
Paradichroplm  tricolor  Giglio-Tos,  Zool.  Jahrb.,  VIII,  p.  813. 
CMorus  varicolor  (jiglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  XIII,  1898,  No. 
311,  p.  50,  note. 

Habitat. — Giglio-Tos  reports  this  insect  as  coming  from  Paraguay." 
Possibly  he  refers  to  the  insect  which  is  described  just  bej^ond. 

CHLORUS  VITTATUS,  new  species. 

Dark  brownish  green,  varied  on  head,  pronotum  and  abdomen  with 
dirty  ochi*aceous.  Sides  of  basal  half  of  abdomen  heavily  marked  with 
jet  black.     Body  and  limbs  rather  strongly  hirsute. 

Head  rather  large,  a  very  little  broader  than  the  front  edge  of  the 
pronotum,  smooth;  eyes  large,  rounded  behind,  nearly  straight  in 
front,  separated  above  by  a  space  about  equal  to  the  width  of  the  frontal 
costa  between  the  base  of  the  antennse,  a  little  longer  than  the  cheeks 
below  them;  fastigium  of  the  vertex  somewhat  expanding  in  front, 
shallowly  sulcate,  roundly  confluent  with  the  upper  end  of  facial  costa; 
latter  broad,  prominent,  a  very  little  narrowed  above,  broadly  and 
very  gently  sulcate  near  the  ocellus,  and  strongly  punctate  on  upper 
half.  Antennae  filiform,  about  as  long  as  the  head  and  pronotum 
combined.  Pronotum  subcylindrical,  somewhat  expanding  on  hind 
lobe,  without  lateral  carinse,  the  median  carina  distinct  throughout, 
slender,  cut  back  of  the  middle  by  the  last  transverse  sulcus,  all  three 
sulci  quite  strong;  anterior  edge  truncate,  faintl}'^  and  broadly  emargi- 
nate  in  middle,  hind  margin  broadly  rounded  or  subangulate.  Teg- 
mina  broadly  oval,  rather  coarsely  veined,  their  dorsal  edges  not  quite 
meeting,  extending  backward  to  near  the  middle  of  second  abdominal 
segment.  Hind  femora  robust,  a  little  surpassing  the  tip  of  abdomen. 
Valves  of  ovipositor  slender,  pointed,  the  upper  pair  a  trifle  longer 
than  the  lower.  Space  between  the  mesosternal  lobes  a  little  nar- 
rower than  the  lobes  themselves,  a  trifle  widest  anteriorly.  Prosternal 
spine  p3n'amidal,  acute,  directed  a  little  to  the  rear. 

As  indicated  above,  the  general  color  of  this  insect  is  dark  brownish 
green,  streaked  and  otherwise  varied  with  dirty  testaceous  or  ochra- 

oSee  Zool.  Jahrb.,  VIII,  p.  813. 
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ceous.  Head  back  of  upper  part  of  eyes  and  on  each  side  of  disk  of 
pronotum  provided  with  a  line  of  medium  width;  face,  cheeks  below 
middle  of  eyes,  lower  half  of  sides  of  pronotum,  and  oblique  lines  on 
both  meso-  and  metapleura  ochraceous.  Abdomen  above  also  of  this 
color.  Tegmina  dark,  with  paler  veins,  f^iy'm^  to  them  a  ferruginous 
appearance.  Hind  femora  very  deep  green,  a  little  paler  beneath;  the 
hind  tibia3  dark  blue-green,  the  tarsi  testaceous.  Antennae  ferru- 
ginous, infuscated  apically. 

Length  of  body,  female  27;  of  pronotum,  6;  of  tegmina,  5;  of  hind 
femora,  15  mm. 

Typc—Osit.  No.  9751,  U.S.N.M. 

Habitat, — Sapucay,  Paraguay,  January  9  and  10;  2  females;  W.  T. 
Foster,  collector. 

EUROTETTIX,  ne>Ar  genus. 

As  indicted  by  the  synopsis  of  the  Melanopline  genera  of  Paragua}^, 
this  genus  is  composed  of  brachypterous  insects,  the  chief  color  of 
which  is  ferruginous.  Related  to  Chloms  Giglio-Tos.  Body  and  legs 
moderately  hirsute. 

Head  large  and  broad,  about  as  wide  as  the  front  edge  of  the  pro- 
notum; eyes  large  and  prominent,  nearly  twice  as  long  as  the  cheeks 
below  them;  vertex  but  little  broader  than  the  width  of  the  basal 
antennal  joint,  the  fastigium  depressed  and  spatulately  deeply  sulcate; 
frontal  costa  fading  before  the  clypeus.  Antennae  filiform,  a  little 
longer  than  the  head  and  pronotum  together.  Pronotum  with  the 
anterior  lobe  cylindrical,  the  hind  lobe  considerably  expanding,  much 
shorter  than  the  anterior;  the  transverse  sulci  quite  distinct,  front 
edge  subtruncate,  hind  edge  subangulate  or  broadly  rounded.  Teg- 
mina greatly  abbreviate,  broadly  ovate,  their  inner  edges  not  quite 
touching.  Hind  femora  large  and  robust,  considerably  surpassing  the 
apex  of  the  abdomen.  Anterior  and  middle  femora  robust.  The  latter 
a  very  little  enlarged  apically,  the  last  ventral  segment  short,  entire  at 
apex;  supraanal  plate  scutellate,  the  cerci  long,  slender,  pointed,  and 
decurved  at  apex.  Interspace  between  the  mesosternal  lobe  nearly  or 
quite  as  broad  as  long,  but  narrower  than  the  lobes  themselves.  Pro- 
sternal  spine  broad  at  base,  short,  acuminate. 

Type  of  the  genics, — The  Hi^GciQn  fenioratu^i  described  herewith. 

There  are  apparently  two  species  of  this  genus  at  hand.  They  may 
be  separated  as  follows: 

TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Larger  (male,  15.5  mm. ).     Hind  femora  very  robust,  without  indications  of  dusky 
bands  across  the^ir  upper  edge;  their  lower  sulcus  and  tibiae  deep  purple. 

femoratus,  new  species 
aa.  Smaller  (male,  11  mm.).     Hind  femora  less  robust,  their  upper  edge  with  two 
dusky  bands,  the  lower  sulcus  scarlet;  tibise  grayish-purple  or  lavender. 

minor,  new  species 
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EUROTETTIX  FEMORATUS,  new  species. 

A  medium-sized  brownish  ferruginous  locust  with  lobate  t^gmina 
and  robust  femora  that  greatly  surpass  the  tip  of  the  abdomen  in  the 
males. 

Sides  of  head,  back  of  eyes,  and  pronotum  provided  with  a  moderately 
broad  piceous  band  that  becomes  much  dimmer  on  the  hind  lobe. 
Lower  half  of  lateral  lobes  of  pronotum,  together  with  the  front  edge 
and  an  oblique  line  running  to  base  of  hind  femora  testaceous.  Teg- 
mina  uniformly  dark  brown.  Sides  of  basal  abdominal  segments 
largely  piceous.  Hind  femora  above  and  externally  ferrugineo-testa- 
ceous,  the  former  dotted  with  fuscous,  the  latter  streaked  with  piceous 
along  the  middle;  inner  face  and  lower  edge,  together  with  the  sulcus, 
strongly  reddish  purple,  the  greater  part  of  the  former  dark  piceous; 
genicular  lunules  pale.  Hind  tibiae  and  tarsi  rather  closely  hirsute. 
Venter  and  pectus  testaceous. 

Length  of  body,  male,  15.5;  of  pronotum,  3.75;  of  tegmina,  3;  of 
hind  femora,  9.35  mm. 

Type,— C^t  No.  9752,  U.S.N. M. 

Hahitat, — A  single  male  specimen  collected  during  October  by  W.  T. 
Foster  at  Sapuca}^  Paraguay. 

EUROTETTIX  MINOR,  new  species. 

This  insect  differs  from  femoratm  chiefly  in  its  mu(;h  smaller  size 
and  in  coloration. 

Length  of  body,  male,  11;  of  pronotum,  2.85;  of  tegmina,  2;  of 
hind  femora,  7  mm. 

2^6'.— Cat.  No.  9753,  U.S.N.M. 

Habitat, — Asuncion,  Paraguay;  2  male  specimens  collected  in  Sep- 
tember by  the  author.     They  were  found  in  a  closely  grazed  pasture. 

PARADICHROPLUS  Brunner. 
TABLE  FOR  DETERMINATION  OF  SPECIES. 

a.  Hind  ti])i»R  i)rovided  with  nine  spines  in  outer  row. 

h,  (.reneral  color  yellowish,  the  dorsum  of  pronotum  and  abdomen  dusky.     Head 

black b\lohu»  Giglio-Tos 

hb.  General   color  greenish  olivaceous,  the  dorsum  of  pronotum  and  abdomen 

light.     Head  concolorous brunneri  Giglio-Tos 

an.  Hind  tibiae  provided  with  eight  spines  in  outer  row. 
b.  Hind  tibiae  of  the  ordinary  form,  the  lateral  edges  not  expanded  and  acute. 
c.  Moderately  robust,  the  head  large.     General  color  ferruginous,  irregularly 

and  obsoletely  variegated  with  greenish  fuscous b'lpundatm  Giglio-Tos 

cc.  More  slender,  fusiform,  the  head  not  large.     General  color  brownish  oliva- 
ceous   .fiisiformis  Giglio-Tos 

66.  Hind  tibia?  expanded  apically  and  with  the  lateral  edges  acute. 

aberraiis  Giglio-Tos 
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PARADICHROPLUS  BILOBUS  Giglio-Tos. 

Paradichroplus  bilobus  GigijoToh,  Boll.  Muh.  Z<k)1.  Anat.  Torino,  XII,  1897,  No. 
302,  p.  34. 

Habitat . — This  species  is  recorded  only  from  the  Province  of 
Jujuy,  Argentina,  and  from  the  Bolivian  Chaoo.  It  is  quite  likely 
distributed  into  Paraguay  as  well.     Not  in  the  material  studied. 

PARADICHROPLUS  BRUNNERI  Giglio-Tos. 

Plate  XXXVII,  fig.  5,  feiiiale;  Plate  XXXVIII,  tig.  6,  male. 
Paradichroplus  bnmneri  GiaLio/ros,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No. 
184,  p.  25.    . 

Habitat, — Not  in  the  collections,  but  reported  from  Asuncion,  Prov- 
ince of  San  Pedro,  etc.  (Giglio-Tos,  Bruner).  It  also  occurs  in  Argen- 
tina, where  it  is  abundant  as  far  south  as  Rosario  de  Santa  Fe. 

PARADICHROPLUS  BIPUNCTATUS  Giglio-Tos. 

Paradichropltis  bipunctatua  Giglio-Toh,  Boll.  Mus.  Zool.  Anat.  Torino,  XII,  1894, 
No.  184,  p.  26. 

Hafntat, — A  single  female  from  Sapuca}^  Paraguay,  is  referred 
here.  It  was  collected  by  W.  T.  Foster.  Reported  from  Asuncion 
and  the  Province  of  San  Pedro  (Giglio-Tos).  It  also  abounds  in 
northern  Argentina  and  the  Bolivian  Chaco. 

PARADICHROPLUS  FUSIFORMIS  Giglio-Tos. 

Paradichroplus  fimformis  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  XII,  1897, 
No.  302,  p.  36. 

Habitat. — Not  contained  in  the  collections,  but  reported  from  Asun- 
cion, Paraguay,  San  Lorenzo,  Province  of  Jujuy,  Argentina,  and  San 
Francisco,  Bolivian  Chaco,  as  well  as  a  couple  of  localities  in  Brazil. 

PARADICHROPLUS  ABERRANS  Giglio-Tos. 

Paradichroplus  aberram  Giolio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No. 
184,  p.  28. 

Habitat. — Reported  by  (xiglio-Tos  from  the  Colonia  Risso,  on  the 
Rio  Apa,  Paraguay. 

Judging  from  the  structure  of  the  hind  tibias  of  this  insect,  as 
described  by  Giglio-Tos,  it  is  more  or  less  aquatic  in  its  habits. 

OSMILIA  Still. 

The  two  Paraguayan  species  of  this  genus  may  be  sepai'ated  as 
follows: 

a.     larger.     Base  of  wings  light  bluish  .^ vioUicea  (Thunberg) 

oja.    Smaller.     Baj^e  of  wings  sordid  yellowish-hyaline obliqfoa  (Thunberg) 
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OSMILIA  VIOLACEA  (Thunbcrg). 

Oryttt^  riotoceu*  Thunbbkg,  M^m.  Acad.  St.  Petereb.,  IX,  1824,  p.  413. 
Acridium  (OttmUui)  tiolaceum  StAl,  Rei^ens.  Orthopt.,  I,  1873,  p.  68. 
Osmilia  violacea  Giglio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184, 
p.  18. 

TFahitat, — Several  specimens  of  the  two  sexes,  Sapucay,  Paraguay 
(W.  T.  Foster);  Asuncion  and  Colonia  Riaso,  Paraguay  (Giglio-Tos).  It 
is  also  commonly  met  with  in  Brazil,  Bolivia,  and  northern  Argentina. 

OSMILIA  OBLIQUA  (Thunberg). 

Ort///i«  oWi^ti*  Thunbero,  M^m.  Acad.  St.  Petereb.,  IX,  1824,  p.  414. 

Acridium  {Ogmilia)  obliquum  StAl,  Recens.  Orthopt.,  I,  1873,  p.  69. 

Osmilia  oUiqua  GiGLio-Tos,  Boll.  Mus.  Zool.  Anat.  Torino,  IX,  1894,  No.  184,  p.  18. 

/ioJito^.— Province  of  San  Pedro  and  Asuncion,  Paraguay  (Giglio- 
Tos);  not  in  collections  now  studied.     Brazil;  northern  Argentina. 

EXPLANATION   OF   PLATES. 
Plate  XXXVI. 

Fig.    1.  0?p^iaZocQ?ma  co«fuZato  Burmeister;  p.  619. 

2.  Stirapleura  variahUis  Bruner;  p.  634. 

3.  Sinipta  dalinani  StAl;  p.  630. 

4.  Eupledrotettiv  consperttus  Bruner;  p.  637. 

5.  Dichroaietlix  viridifrons  Bruner,  male;  p.  632. 

6.  DichroateUix  viridifrons  Bruner,  female;  p.  632. 

7.  Parorphida  graminea  Bruner;  p.  626. 

8.  Plectrotettix  pidus  Bruner;  p.  636. 

9.  Elieochlora  viridicata  (Serville),  female;  p.  651. 
10.  Dichroplus  elongatus  Gig\io-To9;  p.  681. 

Plate  XXXVII. 

Fig.  1.  Grspa  horrida  Philippi;  p.  640. 

2.  Zoniopoda  tarsaia  (Serville);  p.  652. 

3.  Zoniopoda  omnicolor  (Blanchard);  p.  655. 

4.  Schislocerca  paranensis  (Burmeister);  p.  676. 

5.  Paradichroplus  brunntri  Giglio-To8,  female;  p.  693. 

6.  Diponlhtis  communis  Bruner;  p.  657. 

7.  Tropinotus  limnpes  8tk\;  p.  648. 

8.  Spathalium  hispidumj  male,  Bruner;  p.  639. 

Plate  XXXVIIL 

Fig.    1.  Lfptysmina  pallida  G\g\\o-To8;  p.  658. 

2.  Chromacris  slolli  (Pictetand  Saussure);  p.  651. 

3.  Dichroplus puncixdatus  (Thunberg);  p.  681. 

4.  Dichroplus puncUdatus  (Thunberg);  p.  .681. 

5.  Ossa  viridis  (Jiglio-Tos;  p.  638. 

6.  Paradichroplus  hrunnerl  Giglio-Tos,  male;  p.  693. 

7.  ElseocMora  tnridicata  (Serville),  male;  p.  651. 

8.  Atrachelacris  unicolor  Giglio-Tos,  female;  p.  677. 

9.  Atrachelacris  unicolor  Giglio-Tos,  male;  }}.  677. 

10.  Aleiias  lineatus  SM;  p.  668. 

11.  Spathalium  hispidum^  female,  Bruner;  p.  639. 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXX  PL.  XXXVI 


9 

Paraguayan  Acridid^. 

For  explanation  of  plate  see  page  694. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  X^X     PL.  XXXVII 


Paraguayan  Acridid/c. 

For  explanation  op  plate  see  page  694. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXX     PL.  XXXVIII 


9 


11 


Paraguayan  AcridiD/€. 

For  explanation  of  plate  see  page  694. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


LIST  OF  FISHES  COLLECTED  ON  TANEGA  AND  YAKU, 
OFFSHORE  ISLANDS  OF  SOUTHERN  JAPAN,  BY 
ROBERT  VAN  VLECK  ANDERSON,  WITH  DESCRIP- 
TIONS OF  SEVEN  NEW  SPECIES. 


By  David  Starr  Jordan  and  Edwin  Chapin  Starks, 

Of  Stanford  IJmversUy,  California, 


For  the  year  1904-5,  Mr.  Robert  Van  Vleck  Anderson,  a  graduate 
student  of  Stanford  University,  was  engaged  in  the  field  study  of  the 
birds  of  Japan.  On  the  islands  of  Yaku  and  Tanega  (Yakushima  and 
Tanegashima)  he  made  an  interesting  collection  of  fishes  of  the  tide- 
pools.     Among  the  species  obtained  are  seven  which  seem  to  be  new 


PlO.  1.— CYP8ILURU8  AGOO. 

to  science.  These  islands  lie  offshore,  to  the  southeast  of  the  large 
island  of  Kiusiu.  Series  of  the  specimens  obtained  are  in  the  United 
States  National  Museum  and  in  the  collection  of  Stanford  University. 
The  figures  presented  in  this  paper  were  drawn  M^  Mr.  William  Sacks- 
ton  Atkinson. 

The  new  species  are:  Corythroichthys  tanakse;  Atherina  raorrisi; 
Cristiceps  jlarwmeus;  Blennius  ellipes;  Salarias  andet^son) ;  SalaHxts 
tanegasimad;  Petroacirtes  loxozonvs.  • 

Family  ANGUILLID^. 

ANGUILLA  JAPONICA  Schlegel. 

Two  specimens  from  Miyanoura  (''inlet  of  the  temple"),  Yakushima. 
Family  EXCCETID^E. 

CYPSILURUS  AGOO  (Schlegel). 

One  specimen  from  Yakushima. 
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Family  SYNGNATHID^. 

CORYTHROICHTHYS  TANAK^  Jordan  and  Starks,  new  species. 

Head,  8|  in  length  to  base  of  caudal;  depth,  14.  Eye,  5  in  head; 
snout,  2i;  dorsal,  20;  body  rings,  16-30. 

Top  of  head  steeply  but  nowhere  abruptly  sloping  to  snout;  snout 
somewhat  curved  upward;  a  low  median  ridge  on  top  of  head  in  line 
with  a  similar  ridge  on  occipital  plate  and  on  first  body  ring;  these 
more  or  less  separated  at  sutures  between  plates;  a  slight  ridge  run- 
ning back  from  supraocular  region;  another  slight  ridge  running 
horizontally  across  opercle;  a  prominent  supraorbital  tentacle  present; 
a  longer  one,  nearly  as  long  as  e^^e,  on  median  ridge  of  head;  and 
another  smaller  than  the  last  on  ridge  of  occipital  plate,  or  frequently 
considerably  at  one  side  or  the  other  of  the  ridge;  snout  a  little  shorter 
than  postorbital  part  of  head,  a  slight  even  ridge  along  its  upper  edge. 

Body  anterior  to  vent  considerably  deeper  than  wide  in  either  sex; 
behind  vent  regularly  quadrangular,  broken  only  by  the  egg  pouch  in 
the  male.  A  median  ridge  on  belly  from  isthmus  to  vent.  Low^er 
lateral  ridge  of  trunk  in  line  with,  but  not  continuous  with  lower 


Fig.  2.— CORYTHROICHTHYS  TANAKA. 


ridge  of  caudal,  separated  from  ii:  b}^  a  very  short  interval  opposite 
vent.  Lateral  ridge  of  trunk  dipping  abruptly  down  opposite  vent 
and  continued  as  lower  caudal  ridge.  Upper  ridges  of  trunk  con- 
verging at  occiput,  sometimas  the  area  between  them  at  this  point  is 
concave;  posteriorly  each  ridge  ends  under  posterior  third  of  base  of 
dorsal.  Upper  caudal  ridge  bends  down  opposite  dorsal  and  runs 
below  posterior  end  of  upper  ridge  of  trunk,  end  of  upper  ridge  of 
trunk  ending  opposite  front  of  dorsal.  Caudal  pouch  covering  15 
rings  and  contained  in  caudal  portion  of  body  1|  times.  Length  of 
pectoral  equal  to  diameter  of  eye  and  slightly  shorter  than  caudal. 
Dorsal  covering  one  body  ring  and  4  caudal  rings. 

Color  of  male  specimens  dark  brown  with  10  or  11  light  cross  bars 
on  back  between  upper  ridges;  1  at  occiput,  3  in  front  of  dorsal,  1 
under  middle  of  dorsal,  and  the  others  spaced  regularly  behind  dorsal, 
these  bars  usually  not  extending  across  sides,  but  in  one  or  two 
examples  they  are  faintly  and  irregularly  indicated.  Three  congpic- 
uous  dark  spots  on  upper  part  of  side  of  trunk  below  upper  ridge;  the 
anterior  are  sometimes  faint.  Two  light  irregular  streaks  running 
downward  from  eye  give  the  lower  part  of  head  a  mottled  appearance. 
The  females  are  lighter;  two  of  them  nearly  colorless,  the  other  very 
light  brown  and  with  the  cross  bars  extending  down  across  the  sides. 
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The  dark  lateral  spots  of  the  male  are  absent  in  our  specimens  of  the 
female. 

This  species  may  be  known  by  its  short,,  thick,  compressed  body  and 
by  the  coloration  of  the  male.  Eight  specimens  were  collected  at 
Tanegashima,  in  length  from  57  to  70  mm.     Five  of  them  are  males. 

The  type  is  70  mm.  long  and  is  numbered  53271,  U.  S.  N.  M.  A 
cotype  is  No.  9858,  Stanford  University.  The  species  is  named  for 
Mr.  Shigeho  Tanaka,  of  the  Imperial  University  of  Tokyo. 

Family  ATHERINID.*:. 

ATHERINA  MORRISI  Jordan  and  Starks,  new  species. 

Head,  4  in  length  to  base  of  caudal;  depth,  4 J.  Eye,  2 J  in  head; 
snout,  3i;  interorbital  space,  2|;  maxillary,  2J;  dorsal,  VI-1,  10;  anal, 
I,  14;  scales,  45. 

Jaws  equal;  the  maxillary  reaching  to  below  middle  of  eye.  Teeth 
in  narrow  bands;  narrower  on  lower  jaw  than  upper.  The  teeth  on 
palatine  in  a  very  narrow  band  not  continuous  with  that  of  vomer. 


FKJ.  3.— ATHKRINA   MORRISI. 

Eye  very  large,  equal  to  postorbital  part  of  head.  Gill  rakers  long 
and  slender,  the  longest  f  of  diameter  of  eye,  20  on  lower  limb  of  arc^h. 

Scales  with  entire,  but  slightly  uneven  edges,  feeling  a  little  rough 
to  the  touch.  Seven  transverse  series  of  scales  below  spinous  dorsal; 
18  scales  in  the  median  row  on  back  between  spinous  dorsal  and 
occiput;  8  between  basis  of  dorsals. 

Origin  of  spinous  dorsal  midway  between  base  of  caudal  and  middle 
of  eye;  distance  from  front  of  first  dorsal  to  front  of  second  con- 
tained ii  in  head.  Pectoral  sharply  pointed,  its  longest  ray  1\  in  head, 
its  tip  reaching  to  above  beginning  of  posterior  third  of  ventral. 
Insertion  of  ventrals  midwa}'^  between  front  of  anal  and  middle  of  eye; 
tips  of  ventrals  reach  |  of  distance  from  their  bases  to  front  of  anal. 
Length  of  base  of  anal  equal  to  distance  from  base  of  last  anal  ray  to 
base  of  lower  rudimental  caudal  i*ays.  Vent  just  posterior  to  tips  of 
ventrals. 

Color  dusky  above  with  dark  points,  silvery  below.  A  wide  lateral 
band  bordered  above  with  a  narrow  lead-colored  stripe.  Lateral  band 
entirely  covering  third  row  of  scales  below  spinous  dorsal  and  extend- 
ing across  lower  angles  of  second  row;  its  lower  edge  extends  down 
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nearly  to  middle  of  fourth  row.  Scales  on  back  slightly  bordered  with 
bluish.  Snout  and  tip  of  mandible  black;  dorsals  and  caudal  dusky; 
pectoral  blackish  toward  tip;  ventrals  and  anal  with  the  least  tinge  of 
dusky,  nearly  colorless. 

This  species  resembles  Atheritia  lucwiosa  Forster  in  having  a  short 
stout  body  and  large  eye.  It  differs  from  it  in  having  the  maxillary 
longer  and  the  lateral  band  wider.  A  specimen  of  the  latter  species 
from  Sydney  in  the  Stanford  University  collections  has  the  maxillar}- 
reaching  just  past  front  of  eye,  scarcely  to  front  of  pupil,  and  upper 
edge  of  lateral  band  just  above  middle  of  third  row  of  scales  below 
spinous  dorsal;  its  lower  edge  not  reaching  the  lower  points  of  the 
third  row  of  scales,  but  slightly  involving  the  upper  points*  of  the 
fourth  row.  From  Atherlna  Uurug^  it  may  bo.  known  by  the  longer 
maxillary,  stouter  body,  and  larger  head  and  eye. 


Fi(}.  1.— Amia  notata. 

The  type  and  sole  specimen  is  12  cm.  in  length  and  was  taken  at 
Miyanoura,  Yakushima.     It  is  numbered  9359,  Stanford  University. 

This  species  is  named  for  Mr.  Earl  Leonard  Morris,  in  recognition 
of  his  careful  work  on  the  fishes  of  Southern  California. 

Family  KUTILIIDilC. 

KUHLIA  T^NIURA  (Cuvicr  and  Valenciennes). 

Several  small  specimens  from  rock  pools  on  Tanegashima. 
The  chamcteristic  bands  on  the  caudal  of  these  }  oung  specimens  are 
very  conspicuous. 

Family  APO(iONICIITIlYID^. 

AMIA  NOTATA  (Houttyn). 

One  specimen  from  Yakushima. 
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Family  KYPHOSID^. 

GIRBLLA  PUNCTATA  Gray. 

Severn!  small  specimens  collected  at  Tanegashima  and  Yakushirna. 
Family  LABKID.E. 

THALASSOMA  CUPIDO   (Schlegel). 

Many  specimens  collected  at  Miyanoura  on  Yakushima  and  two  at 
Tanegasbima. 

Family  CH^TODONTID.E. 

CH^TODON  MODESTUS  Schlegel. 

Two  small  specimens  from  rock  pools  at  Tanegasbima. 

MICROCANTHUS  STRIGATUS  (Cuvier  and  Valenciennes). 

A  single  young  specimen  35  mm.  in  lengtb,  collected  at  Miyanoura, 
Yakusbima.     It  ba;s  a  distinct  black  blotcb  covering  tbe  basal  balf  of 


FlO.  5.— EVIOTA  A»AX. 

tbe  anterior  dorsal  rays.  A  broken  dark  bar  following  base  of  anal 
rays.  Nape  with  3  cross  bars,  tbe  tbird  extending  downward  following 
edge  of  opercle. 

Family  CIRRHITID.^. 

CIRRHITUS  MARMORATUS  Lac6p6dc. 

A  specimen  from  Yakusbima  15  cm.  in  lengtb.     Tbis  common  spe- 
cies of  tbe  Soutb  Seas  bas  not  been  previously  recorded  from  Japan. 

Family  GOBIID.E. 

EVIOTA  ABAX  (Jordan  and  Snyder). 

Several  specimens  taken  at  Tanegasbima.    Tbe  second  spine  of  tbe 
male  of  tbis  species  is  of  variable  lengtb,  in  some  specimens  reacbing 
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just  past  front  of  soft  dorsal,  as  in  the  figure  puklished  with  the 
original  description;  in  others  it  is  filamentous  and  reaches  past  base 
of  last  dorsal  ray.  The  anal  and  soft  dorsal  are  higher  in  the  male 
than  in  the  female. 

This  species  has  the  head  naked  and  the  preopercle  entire.  It  is 
therefore  not  referable  to  Ast&n'opierix^  but  rather  to  Eviota  Jenkins. 
This  species  reaches  a  much  larger  size  than  any  of  the  others  placed 
by  us  in  Eviota. 

RHINOGOBIUS  HADROPTERUS  (Jordan  and  Snyder). 

Numerous  specimens  Uiken  one-fourth  mile  a])ove  mouth  of  the 
Miyanoura,  on  Yakushima.  This  species  belongs  to  the  subgenus  or 
group  called  Por(Kjohius. 


Pig.  6.— Rhinogobius  hadropterus. 

Family  CHAMPSODONTID.*:. 

CHAMPSODON  VORAX  Gunther. 
One  specimen  from  Miyanoura,  Yakushima. 

.     Family  BLENNIID.?^]. 

ENNEAPTERYGIUS  ETHEOSTOMA  (Jordan  and  Snyder). 

Several  specimens  taken  atTanegashima.     All  of  the  Pacific  species 
referred  to  Tripteryglon  seem  to  be  generically  distinct  from  the  type 


Fig.  7.— Ennkapteryghjb  etheostoma. 
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of  the  latter  genus,  which  is  a  species  of  the  Mediterranean.  We 
have  therefore  revived  the  name  Ennm^pterygius^  based  on  a  species 
of  tihe  Red  Sea. 

CRI  STIC  EPS  FLAMMEUS  Jordan  and  Starks,  new  species. 

Head,  ^\  in  length  to  caudal  base;  depth,  4^.  Eye,  \\  in  head; 
interorbital  space,  6i;  snout,  4;  maxillar\^,  2.  Dorsal  III,  XXVI,  5; 
anal  II,  20.     Scales,  about  87. 

Mouth  rather  oblique;  the  jaws  equal.  Maxillary  extending  slightly 
past  posterior  orbital  margin.  Teeth  rather  blunt;  in  a  single  row  on 
sides  of  mandible,  in  a  small  patch  in  front,  and  in  a  band  on  premax- 
illary.  Teeth  on  vomer  in  a  crescent-shaped  patch  continuous  with 
the  palatine  patches.  Interorbital  space  narrow  and  appearing  convex, 
but  the  bone  is  concave  or  channeled  along  its  middle.     Short,  flat, 


FlQ.  8.— CRISTICEP8  FLAMMEUS 


digitate  flaps  present  above  eyes;  the  divisions  not  extending  to  base 
of  flaps  and  subdivided  into  fine  fringers.  The  hooked  process  on 
shoulder  girdle  prominent. 

First  two  dorsal  spines  equal  in  length  and  equal  to  distance  from 
middle  of  eye  to  opercular  flap;  the  third  spine  half  as  long  and 
attached  to  extreme  base  of  first  spine  of  second  portion  of  dorsal. 
Spines  of  second  portion  of  dorsal  growing  gradually  longer  posteri- 
orly; the  last  is  shorter  than  soft  rays,  its  length  equal  to  combined 
length  of  snout  and  eye.  Tips  of  last  dorsal  rays  reaching  to  opposite 
base  of  caudal;  the  last  ray  attached  to  caudal  peduncle  by  membrane. 
Anal  spines  shorter  than  rays,  the  second  3f  in  head.  Membrane  of 
anal  deeply  incised;  the  last  rays  not  reaching  so  far  back  as  those  of 
dorsal.  Pectoral  broadly  rounded.  Ventrals  3  rayed,  the  middle  ray 
the  longest,  the  inner  ra}^  half  the  length  of  the  outer.  Ventrals 
reaching  two- thirds  of  distance  from  their  base  to  front  of  anal. 
Caudal  rounded. 

Color  in  spirits  everywhere  light  grayish  without  markings  or  shad- 
ing.   When  received  in  formalin  it  was  a  bright  orange.    This  species 
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is  apparently  more  nearl}^  related  to  Crhticeps  roseus  Gunther  than  to 
any  other.     It  differs  in  having  palatine  teeth  and  no  nasal  tentacle. 

The  type  and  sole  specimen  is  83  mm.  in  length,  and  was  coUexited 
at  Tanegashima.     It  is  numbered  9360,  Stanford  University. 

BLENNIUS  ELLIPBS  Jordan  and  Starks,  new  species. 

Head,  5  in  length  to  base  of  caudal;  depth,  5^.  Eye,  3i  in  head; 
maxillary,  2i;  snout,  3;  interorbital  space,  7.    Dorsal  XI,  20;  anal  23. 

Head  shaped  much  as  in  SaUirias  andermid^  having  the  orbital 
region  produced,  the  front  of  the  head  sub  vertical,  and  the  mouth 
under  the  eye.  Front  of  maxillary  a  little  anterior  to  eye,  and  posterior 
end  of  maxillary  about  the  same  distance  behind  eye.  This  character 
is  variable,  owing  to  distortion  of  head.  Teeth  movable,  in  a  single 
even  row  on  jaws;  about  30  on  mandible;  a  strong  hooked  canine  inside 
of  each  end  of  mandibular  band.     A  long,  slender,  simple  tentacle 


FlO.  9.— BLENNIUS  KLLIPE8. 


present  above  eye;  no  nasal  tentacle.  Interorbital  space  narrow  and 
concave.  A  ring  of  rather  large  pores  extending  irregularly  around 
eyes. 

Origin  of  dorsal  considerably  in  front  of  the  vertic^al  from  tip  of 
opercle.  Dorsal  not  notched;  the  rays  unbranched  and  only  differ- 
entiated from  the  spines  by  having  cross  articulations.  Tips  of  last 
dorsal  rays  reaching  to  or  a  little  past  base  of  caudal;  the  last  ray 
attached  to  caudal  peduncle  by  membrane.  Membrane  of  anal  more 
deeply  incased  than  that  of  dorsal.  Pectoral  rounded  or  obtusely 
pointed;  its  tip  reaching  to  opposite  vent.  Length  of  ventral,  1^  in 
head. 

Color  light  gray  with  dusky  cross  bands  extending  down  to  middle 
of  sides.  These  are  7  in  number,  definitely  arranged,  their  edges 
softly  blended  to  the  ground  color,  and  each  band  separated  at  the 
middle  into  an  upper  and  a  lower  portion.  Dorsal  dusky  and  some- 
what marbled  at  base  of  spines  and  rays;  anal  growing  slightly  dusky 
toward  tips  of  rays,  caudal  dusky,  and  inconspicuous  light  dots  form 
faint  cross  lines;  pectoral  and  ventrals  light  or  sometimes  very  slightly 
dusky. 
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Numerous  specimens  were  taken  at  Tanegashima  and  four  at  Yaku- 
shima;  the  longest  70  mm.  in  length. 

The  type  is  60  mm.  long  and  was  taken  at  the  former  localit3\  It 
is  numbered  63272,  U.  S.  N.  M.  A  cotype  is  No.  9361,  Stanford 
Univei-sity. 

SALARIAS  ENOSIM^  (Jordan  and  Snyder). 

Numerous  specimens  collected  at  Miyanoum,  Yakushima,  and  at 
Tanegashima.     They  usually  have  the  orbital  tentacle  fringed  at  the 


FlO.  10.— SALABIAS  EN08IMJB. 

edges  and  longer  than  in  the  typical  specimens.  This  species,  with 
the  next  two,  belongs  to  the  subgenus  ScartlchthyH.  This  group  dif- 
fers from  SaJarlas  proper  in  having  the  dorsal  conspicuously  notched. 

SALARIAS  ANDERSONI  Jordan  and  Starks,  new  species. 

Head,  5i^  in  length  to  caudal  base;  depth,  5^.  Eye,  4  in  head; 
maxillary,  3;  interorbital  space,  9.  Dorsal  XI,  19  or  20;  anal,  20 
to  22. 

Head  produced  at  orbital  region  and  overhanging  the  mouth;  region 
between  eye  and  upper  lip  a  little  concave.     Front  of  mouth  under 


Fig.  11.— Salarias  andersoni. 

front  of  pupil;  maxillary  extending  considemble  past  eye.  Teeth  in 
a  comb-like,  single,  even  row,  attached  to  flesh  of  jaws;  upper  lip  not 
fringed.  A  rather  long  nasal  tentacle  present  in  front  of  eye,  and  a 
much  longer,  slender,  supraorbital  tentacle,  attached  to  upper  part  of 

uigitiz-ea  Dy  vjv^v>r^iv^ 


704  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxx 

eyeball.  A  high  thin  flap  of  skin  on  top  of  head  extending  from 
between  posterior  margin  of  eyes  to  occiput.  Pores  of  lateral  line 
not  extending  past  tip  of  pectoral. 

Notch  between  spinous  and  soft  portions  of  dorsal  not  very  deep, 
the  membrane  of  the  last  spine  extends  1^  times  the  diameter  of  the 
eye  above  the  base  of  the  first  ray.  Origin  of  dorsal  a  little  in  front 
of  opercular  flap;  last  dorsal  rays  extend  slightly  past  base  of  caudal, 
and  are  bound  by  membi'ane  to  caudal  peduncle;  membi-ane  between 
dorsal  rays  scarcely  incised.  Anal  coterminous  with  dorsal;  the  mem- 
brane between  anal  rays  incised  nearly  half  way  from  base  to  tip  of 
rays.  Pectoral  rather  broad,  its  length  equal  to  that  of  head.  Inner 
ray  of  ventral  the  longer,  its  length  H  in  head.  Caudal  rather 
broadly  rounded. 

Color  dusky  brown,  marked  on  sides  with  narrow,  definite,  longi- 
tudinal, light  lines,  interrupted  at  short  and  irregular  distances.  Dis- 
tal half  of  dorsal  spines  crossed  by  small  oblique,  alternate  light  and 
dark  lines,  growing  darker  anteriorly.  Soft  dorsal  similarly  marked, 
but  much  lighter  and  the  markings  extending  lower  on  fin.  Anal 
dusky,  growing  gradually  darker  toward  ends  of  rays.  Pectorals  and 
ventmls  slightly  dusky;  caudal  crossed  by  fine  wavy  lines. 

This  species  may  be  known  from  other  Japanese  members  of  its 
genus  by  the  produced  orbital  region,  and  by  the  color. 

Four  specimens  were  collected  at  Tanegashima,  the  type  and  largest 
specimen  is  79  mm.  in  length.  It  is  numbered  53273  U.S.N.M.  Co- 
types  are  No.  9362,  Stanford  University.  / 

The  species  is  named  for  Mr.  Robert  Van  Vleck  Anderson. 

SALARIAS  TANEGASIM^  Jordan  and  Starks,  new  species. 

Head,  4|  in  length  to  base  of  caudal;  depth  at  ventral  fins,  6.  Eye, 
4^  in  head;  snout,  3^;  maxillary,  2i.     Dorsal  XII,  IS;  anal,  20. 

Snout  blunt,  broadly  rounded  in  profile.  Eyes  projecting  slightly 
above  upper  profile  of  head;  separated  by  a  very  narrow  concave  inter- 
orbital  space  scarcely  wider  than  diameter  of  eye.  A  rather  long 
supraorbital  tentacle  of  variable  length  and  usually  fringed  on  the 
edges  is  present.  Mouth  broadly  curved  and  subinferior,  the  maxil- 
lary reaching  to  below  posterior  margin  of  orbit,  upper  lip  fringed  on 
the  edge  with  a  single  row  of  papilla?.  Teeth  as  in  ^S'.  enosiviee.  Top 
of  head  without  a  median  crest  of  skin;  sometimes  a  ridge  or  an  incon- 
spicuous low  fold  of  skin  is  present. 

Posterior  rays  of  soft  dorsal  not  reaching  past  base  of  caudal;  in  /S. 
enoshtue  they  reach  considerably  past.  Longest  rays  of  soft  dorsal 
contained  1|  in  head;  li  to  1^  in  head  in  the  latter  species.  Spinous 
dorsal  a  little  lower  than  soft  dorsal;  the  longest  spines  21  in  head. 
Notch  })etween  spinous  and  soft  rays  of  doi*sal  very  deep,  nearly  sepa- 
rating the  fin  into  two  parts. 
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Color  very  much  as  in  S.  enosivise^  but  the  anal  always  white  instead 
of  black,  and  the  dorsal  without  the  narrow  light  lines. 

This  species  differs  from  S,  enosimdd  Jordan  and  Snyder  in  having 
no  median  crest  on  top  of  head,  the  dorsal  and  anal  fins  not  so  high, 
and  the  anal  white. 


Fig.  12.~8alaria8  tanboasimjb. 

Numerous  specimens,  the  largest  84  mm.  in  length,  were  collected 
at  Tanegashima,  and  at  Miyanoura,  Yakushima. 

The  type  is  numbered  53274,  U . S.  N. M.  Cotypes  are  9363,  Stanford 
University. 

PBTROSCIRTES  LOXOZONUS  Jordan  and  Surks,  new  species. 

Head,  5  in  length  to  base  of  caudel;  depth,  6f.  Eye,  5  in  head; 
snout,  3i;  maxillary,  3^;  interorbital  space,  7.  Dorsal  XIII  or  XIV, 
20;  anal,  24. 

Upper  profile  of  head  broadly  rounded  from  nape  to  tip  of  blunt  snout, 
sometimes  the  curve  slightly  interrupted  at  orbital  region.  Mouth 
small;  the  maxillary  reaching  to  below  middle  of  eye;   lower  jaw 


Fig.  18.— PETB06CIBTES  LOXOZONV9. 

included,  the  teeth  sloping  forward  and  even  with  those  of  premaxil- 
lary.  Teeth  in  a  single  even  row,  slightly  movable,  but  not  so  much 
so  as  in  species  of  Sal<irias\  a  single  curved  canine  at  posterior  end  of 
premaxillary  band  of  teeth.  Interorbital  space  convex,  no  tentacles 
present.  Gill  slit  scarcely  reaching  below  upper  edge  of  base  of  pec- 
toral; its  length  |  of  diameter  of  eye. 

Dorsal  continuous,  not  elevated  in  front,  and  with  flexible  spines 
and  rays,  the  latter  unbranched  and  differentiated  from  the  former  by 

Proc.  N.  M.  voL  xxx— 06 45 
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cross-articulation,  which  are  only  evident  under  considerable  magnifi- 
cation; the  posterior  20  are  rays.  Base  of  first  dorsal  spine  directly 
above  gill  slit.  The  dorsal  of  the  male  is  a  little  higher  than  that  of 
the  female.  In  the  male  the  longest  dorsal  rays  are  contained  1^  to 
li  in  head;  in  the  female  1|  to  1^.  Caudal  in  the  female  truncate  or 
very  slightly  rounded;  in  the  male  the  upper  and  lower  rays  produced 
and  filamentous.  Pectoral  rounded,  its  length  half  as  long  as  the  spac« 
between  its  base  and  front  of  anal.  Ventral  with  2  rays;  the  inner 
ray  the  longer,  reaching  f  of  distance  from  its  base  to  vent. 

Color  light  gray;  the  sides  crossed  with  many  dark  bands  a  little 
wider  than  the  spaces  between  them,  and  with  edges  blended  to  the 
lighter  color.  Posteriorly  the  bands  slope  downward  and  forward; 
anteriorly,  downward  and  backward;  at  a  little  behind  the  middle  of 
the  body  the  2  sorts  of  bands  are  separated  by  a  V-shaped  mark.  A 
conspicuous  dark  spot  just  behind  eye.  Dorsal  of  female  without 
color,  or  light  and  crossed  with  indistinct  dusky  wavy  lines.  Dorsal 
of  male  dark,  nearly  black,  and  with  a  black  spot  across  the  middle  of 
the  eighth  to  the  tenth  or  eleventh  rays  from  the  posterior  end.  Anal 
dusky,  growing  darker  toward  tips  of  rays;  darker  in  males  than  in 
females. 

This  species  differs  from  other  members  of  its  genus  in  the  pattern 
of  its  color  markings. 

Numerous  specimens  were  taken  at  Tanegashima,  in  length  from  40 
to  70  mm. 

The  type  is  64  mm.  in  length  and  is  numbered  53276  U.S.N.M. 
Cotypes  are  No.  9364  Stanford  University. 

This  species  belongs  to  the  subgenus  AspidontijiSy  distinguished  from 
typical  Petroscirtes^  by  the  low  anterior  spines  of  the  dorsal.  In  the 
type  of  Petrosdrtes  these  are  much  elevated. 

NOTE  ON  ANARHICHAS  FASCIATUS  BLEEKER. 

The  wolf  fish  mentioned  by  Jordan  and  Snyder  <"  from  Mombetsu,  in 
Iburi,  Japan,  as  Anarhichas  species,  is  doubtless  the  species  described 
from  China  as  Anarrhichas  fasdaUis,^ 

a  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  602.         ♦ 
ftBleeker,  Nederl.  Tyds.,  1873,  p.  151. 
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A  REVIEW  OF  THE  AMERICAN  MOTHS  OF  THE  GENUS 
COSMOPTERYX  HtTBNER. 


By  August  Busck, 

OftheU,S.  Department  of  Agriculture. 


The  little  moths  belonging  to  the  genus  Cosmapteryx  are  probably 
familiar  to  anyone  who  has  collected  and  observed  insects  in  nature. 
Who  has  not  occasionally  on  a  warm  midsummer  day  met  with  a  slen- 
der little  streak  of  gold  and  silver  sitting  in  the  sunshine  on  a  leaf  in  a 
protected  corner  and  twirling  its  long  white-tipped  antennsd  in  graceful 
motions?  If,  when  examined  more  closely,  it  is  found  to  be  a  smooth 
shining  little  moth,  brown  with  silvery  lines  on  palpi  and  antennae, 
and  with  a  striking  broad  golden  or  orange  fascia  across  the  outer  half 
of  the  wing,  bordered  on  both  sides  by  bright  metallic  scales,  then  you 
have  a  Oosmopteryx, 

Most  of  the  species  may  at  once  be  recognized  by  this  characteristic 
ornamentation  alone,  without  structural  examination. 

The  genus  belongs  to  the  family  Elachistidee,  and  has  the  following 
structural  characters:  Face  and  head  smooth.  Labial  palpi  very  long, 
smooth,  recurved,  pointed;  terminal  joint  longer  than  second  joint. 
Maxillary  palpi  obsolete.  Antennae  nearly  as  long  as  the  forewings, 
simple;  basal  joint  very  long.  Forewings  very  long,  narrow;  apex 
produced,  pointed;  12  veins  (or  sometimes  only  11,  vein  5  being 
absent);  6,  7,  and  8  from  a  common  stalk;  7  to  costa;  1  b  furcate  at 
base.  Hindwing  linear  with  very  long  cilia;  venation  limited  to  a 
costal  and  a  subcostal  vein,  and  a  simple  or  forked  median  vein;  trans- 
verse vein,  and  veins  5,  4,  and  sometimes  3  being  obsolete.  Legs  long, 
posterior  tibiae  rough-haired. 

The  larvae  are  leaf  miners,  and  the  mines  are  easily  distinguished 
from  most  others  by  the  scrupulous  cleanliness  with  which  the  larva 
ejects  all  its  frass  through  a  hole,  so  that  the  mine  remains  clear  and 
white.  At  maturity  the  larva  changes  its  color  from  green  to  a  vivid 
purple  or  wine-red,  leaves  the  mine,  and  spins  a  matted  flattened 
cocoon  of  silk. 
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The  diflferent  species  are  very  uniform  in  general  appearance,  but 
are  not  difficult  to  separate  by  small,  but  quite  easily  seen,  chai-acters. 

Thus  Loixi  Walsingham  pointed  out«  the  value  of  the  different  posi- 
tions of  the  white  annulations  of  the  antennae,  and  suggested  that  the 
species  might  be  tabulated  by  that  character  alone.  Aside  from  the 
fact,  however,  that  the  tip  of  the  antennsB  is  about  the  most  vulnera- 
ble point,  and  often  lost  in  a  dry  specimen,  the  white  annulations  are 
not  quite  so  constant  as  Lord  Walsingham  supposed,  differing  occa- 
sionally in  the  same  specimen.  Nevertheless,  the}-  furnish  a  valuable 
help  in  the  identification,  and  I  have,  in  the  following,  given  the  col- 
oration in  all  the  species,  where  I  know  it,  as  it  may  eventually  become 
of  more  importance. 

The  species  described  by  the  writer*  as  Cosinopteryx  villeUa  was  at 
the  time  known  only  from  a  unique  example  with  wings  folded;  even 
this,  however,  hai'dly  excuses  the  mistake  of  referring  it  to  the  pres- 
ent genus;  examination  of  the  venation  disclosed  that  the  species  does 
not  belong  in  this  genus,  but  in  the  somewhat  related  genus  Chryso- 
clista  Stainton,  which  thus  for  the  first  time  is  recorded  from  this 
continent. 

The  American  species  may  be  separated  by  the  following  table: 

TABLE  OF  SPECIES  OF  COSMOPTERYX. 

Forewings  with  white  markings  on  basal  half 1 

Forewings  without  white  markings  on  basal  half 12 

/.  Basal  half  with  short  longitudinal  white  streaks  mdy 2 

Basal  half  with  longitudinal  white  lines 6 

S.  Basal  metallic  margin  of  fascia  nearly  perpendicular  on  edge .3 

Basal  metallic  margin  of  fascia  strongly  oblique 5 

S.  Dorsal  edge  white  at  base pidcherrimella 

Dorsal  edge  not  white '. 4 

4*  Apical  margin  of  fascia  nearly  perpendicular clememella 

Apical  margin  of  fascia  strongly  oblique gemmiferella 

5.  Head  and  thorax  with  three  prominent  longitudinal  lines atlenuateHa 

Head  and  thorax  with  one  faint  central  line ipomtrie 

6.  Forewings  with  yellow  or  orange  fascia 7 

Forewings  without  such  fascia unicolorella 

7.  Expanse  of  forewings  less  than  8  mm 8 

Expanse  more  than  10  mm 11 

8.  Metallic  spots  surrounded  by  yellow quadrilmeella 

Metallic  spots  edging  the  yellow 1 9 

9.  With  black  discal  spots  between  first  metallic  spot  and  fascia 10 

Without  such  black  spot chalybtveila 

10.  Apical  pair  of  metallic  spots  not  touching  edges  of  wing delicatella 

Both  apical  metallic  spots  reaching  the  edge minuteUa 

11.  Forewings  light  drapcolored .fernaldeUa 

Forewing  deep  brown monticeUa 

.  12.  Yellow  fascia  divided  by  longitudinal  black  streak nitens 

Fascia  not  thus  divided dandestinella 


a  Insect  Life,  I,  1889,  p.  289.  i'Proc.  U.  S.  Nat  Mus.,  XXVII,  1904,  p.  768. 
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COSMOPTERYX  PULCHERRIMELLA  Chambers. 
Cosmopteryx  pulcherrimdla  Chambebs,  Dyar,  Cat  N.  Am.  Lep.,  No.  6072. 

There  is  in  the  National  Museum  a  series  of  Cosmopteryx,  bred  by 
Miss  M.  Murtfeldt  in  Kirkwood,  Missouri,  from  Pilea  pumUa  and 
rightly  determined  by  Lord  Walsingham  in  1889  as  the  present  spe- 
cies. There  are  also  two  specimens  determined  by  him  from  North 
Carolina  (Morrison.)  I  have  examined  identical  specimens  in  Pro- 
fessor Femald's  collection,  but  Chambers's  original  type  from  Ken- 
tucky is  not  in  existence. 

The  species  has  the  following  antennae  coloration:  Terminal  4  joints 
white,  preceding  5  joints  white,  next  2  black,  next  1  white,  next  1 
black,  and  the  following  1  white. 

Miss  Murtfeldt  has  kindly  given  me  the  following  notes  on  the 
larva: 

Feeds  on  rickweed  {Pilea  pumila),  a  succulent  little  plant  of  the  nettle  family,  with 
adhesive,  but  not  urticating  leaves;  mining,  twisting,  and  crumpling  them. 

Larva  yellowish  white,  subcylindrical. 

Head  shining  black,  with  the  diversions  defined  by  narrow  white  lines.  Cervical 
shield  broad,  oblong,  with  fine  white  central  line.  The  sutures  are  very  deep,  giving 
the  larva  a  moniliform  aspect. 

These  larvse  are  not  confined  to  one  mine,  but  may  be  seen  wandering  over  the 
leaves  and  stems,  cutting  in  between  the  two  cuticles  of  a  leaf  and  covering  it  with 
transparent  spots  of  various  sizes.  They  change  to  pupa  under  a  fold  of  the  leaf  or 
between  the  wrinkles  or  not  infrequently  on  the  surface  of  the  ground,  protected  by 
a  very  slight  dingy  cocoon.    There  seems  to  be  several  broods  in  a  season. 

COSMOPTERYX  CLEMENSELLA  Stainton. 

Cosmopteryx  clemensella  Stainton,  Dyar,  Cat.  N.  Am.  Lep.,  1903,  No.  6062.— 
BuscK,  Proc.  Wash.  Ent.  Soc.,  V,  1903,  p.  197. 

I  have  examined  Stainton's  type  of  this  species  in  the  British  Museum. 
In  the  National  Museum  is  an  identical  specimen,  which  is  evidently 
one  of  Clemens's  original  specimens  obtained  by  the  late  Professor 
Riley.  Other  specimens  from  Pennsylvania;  Boston,  Massachusetts 
(Beutenmiiller);  Falls  Church,  Virginia  (Banks),  and  Washington, 
District  of  Columbia  (Busck). 

The  coloration  of  the  antennae,  counting  from  the  tip,  is  thus:  Last 
5-6  joints  white,  next  9-10  joints  black,  next  8-9  white,  sometimes 
with  a  black  dot  on  the  third  or  fourth,  sometimes  with  both  these 
joints  black. 

COSMOPTERYX  GEMMIPERELLA  Clemens. 

Cosmopteryx  gemmiferella  Clemens,  Dyar,  Cat.  Lep.   N.  A.,   1903,  No.  6066. — 
.   Busck,  Proc.  Wash.  Ent.  Soc.,  V,  1903,  p.  197. 

Of  this  species  the  U.  S.  National  Museum  possesses  a  specimen, 
which  undoubtedly  originally  came  from  Clemens  and  which  agrees 
with  his  type  in  the  Academy  of  Natural  Sciences  in  Philadelphia. 
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Other  specimens  are  from  Sea  Cliff,  New  York  (Banks),  and  from 
Washington,  District  of  Columbia  (Busck). 

The  coloration  of  the  antennee,  which,  as  in  the  foregoing  species,  is 
not  quite  constant,  is  as  follows:  3-4  last  joints  white,  5-8  next  joints 
black,  1  next  white,  2  next  black,  3  next  white. 

I  believe  this  species  feeds  on  morning-glory,  though  I  have  not 
succeeded  in  breeding  it.  There  is  a  CoBmopteryx  mine  and  larva  not 
uncommon  in  this  plant  around  Washington,  and  1  have  repeatedly 
taken  the  present  species  on  such  plants. 

COSMOPTERYX  ATTENUATELLA  Walker. 
Cosmopteryx  attenucUella  Walker,  Dyar,  Cat.  N.  Am.  Lep.,  1903,  No.  6068. 
The  type  of  the  synonym  Cosmopteryx  lespedez^  Walsingham, 
from  Texas,  is  in  U.  S.  National  Museum;  also  a  specimen  from  Palm 
Beach,  Florida  (Dyar)  and  several  from  Santo  Domingo,  West  Indies 
(Busck).  The  antennal  coloration  is  as  follows:  4  last  joints  white, 
5  next  joints  black,  1  next  white,  1  next  black. 

COSMOPTERYX    IPOMCEA  Busck. 
ComnopUryx  ipomcsse  B\3%cvi,  Dyar,  Cat.  N.  Am.  Lep.,  1903,  No.  6067. 
The  type  of  this  species  from  Palm  Beach,  Florida  (Dyar),  is  in  the 
U.  S.  National  Museum  and  has  the  following  antennal  ornamentation: 
3-[4:?J  last  joints  white,  5  following  black,  and  1  succeeding  white. 

COSMOPTERYX    UNICOLORELLA  Walsingham. 

Cosmopteryx  unicoloreUa  Walsinciham,  Dyar,  Cat.  N.  Am.  Lep.,  1903,  No.  6074. 
I  have  examined  the  unique  type  of  this  species  in  Lord  Walsing- 
ham's  collection  at  Merton  Hall,  England.  It  can  not  be  confounded 
with  any  other  described  American  species  through  its  total  lack  of  a 
yellow  or  orange  fascia.  The  species  was  described  from  California 
(Walsingham)  and  has  the  antennee  colored  thus:  4  apical  joints  white, 
the  succeeding  5  or  6  black,  the  next  1  joint  white,  the  following  2  or 
3  black,  and  the  next  3  white. 

COSMOPTERYX  QUADRILINEELLA  Chambers. 

Cosmopteryx  quadrilineella  Chambers,  Dyar,  Cat.  N.  Am.  Lep.,  1903,  No.  6073. 

The  type  of  this  very  distinct  little  species  from  Texas  is  in  the 
Museum  of  Comparative  Zoology,  in  Cambridge,  Massachusetts, 
received  from  Chambers.  It  is  a  true  Co^moptirryx^  easily  distin- 
guished from  all  other  described  American  species  by  the  suflfused 
yellow  fascia,  which  spreads  all  over  the  apical  half  of  the  wing  and 
surrounds  the  metallic  spots,  instead  of  being  limited  by  them  as  is 
usual. 

The  antenme  are  lost  in  these  types,  which  are  the  only  specimens 
known  to  me. 


Digitized  by  VjOOQIC 


K0.1468.  REVIEW  OF  THE  GENUS  COSMOPTERYX—BUSCK.  711 

COSMOPTERYX  CHALYBiELLA  Walsinghaxn. 

Cosmopteryx  chalyhspUa  Walsinqham,  Dyar,  Cat.  N.  Am.  Lep.,  1903,  No.  6061. 

I  have  examined  the  type  in  Lord  Walsingham's  collection,  but  my 
notes  on  it  are  not  so  full  as  I  would  like.  I  know  of  no  other  specimens 
of  this  species,  which,  according  to  Lord  Walsingham,  has  apex  of 
antennae  white,  "  with  two  or  more  white  rings  preceded  by  a  dark 
band  before  it."^    The  species  was  described  from  Texas. 

COSMOPTERYX  DELICATELLA  Walsingham. 

Cosmopteryx  delicaieUa  Walsingham,  Dyar,  Cat.  N.  Am.  Lep.,  1903,  No.  6063. 

The  type  of  this  species  from  North  Carolina  is  in  Lord  Walsingham's 
collection,  where  I  have  examined  it.  In  the  U.  S.  National  Museum 
is  a  specimen  from  Washington,  District  of  Columbia  (Busck).  The 
attennae  ornamentation  is,  according  to  the  description,  as  follows: 
''Brown,  theapex  broadly  white  with  two  narrow  white  rings  separated 
from  apex  by  a  still  broader  brown  band." 

COSMOPTERYX  MINUTELLA  BeutenmiiUer. 

Cosmopteryx  minuteUa  BfiUTENifttLLER,  Dyar,  Cat  N.  Am.  Lep.,  1903,  No.  6069. 

The  type  (No.  497)  of  this  species  is  in  U.S.  National  Museum;  it  is 
minus  antennae  and  not  in  very  perfect  condition  otherwise,  but  is 
easily  distinguished  from  the  preceding  and  from  the  following  species 
with  which  it  has  the  black  spot  on  the  basal  part  of  the  fascia  in  com- 
mon by  the  characters,  given  in  the  synoptic  table.  The  description 
gives  no  mention  of  the  antennae  and  I  know  of  no  other  specimen 
besides  the  type. 

COSMOPTERYX  FERNALDELLA  Walsingham. 

Cosmopteryx  femaldella  Walsingham,  Dyar,  Cat.  N.  Am.  Lep.,  1903,  No.  6064. 

This  species  is,  as  mentioned  by  the  writer,*  the  same  as  described 
by  BeutenmiiUer  as  Cosmxypteryx  floridanella^  and  by  the  writer  as 
C.  nigrapunctella.  In  the  U.  S.  National  Museum  are,  besides  the 
types  of  both  these  species,  other  specimens  from  Hasting,  Florida, 
Washington,  District  of  Columbia  (Busck),  and  Hazleton,  Pennsyl- 
vania (Dietz).  I  have  examined  Lord  Walsingham's  types  in  Professor 
Fernald's  collection  and  in  England.  The  coloration  of  the  antennae 
distinguishes  this  also  otherwise  very  distinct  species  from  the  other 
American  forms;  apical  joint  is  black,  the  next  6  or  7  joints  white,  the 
following  2  black,  and  the  next  2  white. 

a  Insect  Life,  I,  1889,  p.  289. 

ftProc.  U.  S.  Nat.  Mus.,  XXVII,  1904,  p.  769. 

« Dyar,  Cat.  N.  Am.  Lep.,  No.  6065. 
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COSMOPTERYX  MONTICELLA  Chambers. 

Cosmopteryx  monticelln  Chambers,  Dyar,  Cat.  N.  Am.  Lep.,  1903,  No.  6070. 
I  have  examined  the  types  of  this  species  in  the  Museum  of  Compara- 
tive Zoology  in  Cambridge,  Massachusetts,  and  in  Professor  Fernald's 
collection.  They  are  identical  with  a  specimen  determined  by  Lord 
Walsingham  in  the  U.  S.  National  Museum  from  California.  Chambers's 
types  came  from  Colorado.  The  antennae  have  the  following  colora- 
tion: Apical  5  joints  white,  following  7  joints  black,  nextl  white,  next 
2  black. 

COSMOPTERYX  NITENS  Walsingham. 

Cosmopteryx  nitens  Walsingham,  Dyar,  Cat.  N.  Am.  Lep.  N.  Am.,  1903,  No.  6071. 

Professor  Fernald  was  so  kind  as  to  give  me  parts  of  the  type  mate- 
rial of  this  si>ecies  during  a  visit  to  his  home  in  1902.  Besides  this 
specimen,  which  I  compared  with  Lord  Walsingham's  type  in  England 
last  spring,  there  are  others,  probably  all  from  the  same  series,  in  the 
U.  S.  National  Museum  from  Texas. 

It  is  a  striking  species,  easily  distinguished  by  the  longitudinal  black 
streak  in  the  yellow  cilia,  as  well  as  by  the  coloration  of  the  antennte, 
which  is  as  follows:  Two  apical  joints  white,  7  succeeding  joints  black, 
next  1  white. 

COSMOPTERYX  CLANDESTINELLA,  new  species. 

Antennae  blackish  brown;  each  joint  of  basal  half  dotted  with  silvery 
white;  the  last  four  apical  joints  white,  the  five  preceding  ones  black, 
followed  by  two  or  three  white  joints.  Labial  palpi  blackish  brown, 
silvery  on  the  inside,  and  with  two  longitudinal  silvery  white  lines. 
Face  silvery  white,  iridescent.  Head  and  thorax  dark  brown,  strongly 
metallic.  Forewings  blackish  brown;  basal  half  without  any  white 
markings,  but  with  two  oblique,  converging,  short,  broad,  somewhat 
confluent,  bluish  metallic  streaks,  equidistant  from  the  base,  one  on 
the  subcostal  vein,  the  other,  and  somewhat  larger,  below  the  fold. 
Just  outside  the  middle  of  the  wing  is  a  narrow,  complete  violet  and 
silvery  metallic  fascia  followed  by  a  short  space  of  the  ground  color; 
then  follows  the  usual  reddish  yellow  fascia,  which  has  an  angulated 
posterior  edge,  being  much  and  abruptly  prolonged  along  the  costal 
edge;  it  is  limited  posteriorly  by  a  large  violet  metallic  dorsal  spot  and 
by  a  few  metallic  costal  scales,  which  are  in  turn  followed  by  a  white 
costa  streak  prolonged  into  the  cilia.  Apical  part  of  the  wing  dark 
brown,  with  a  small  silvery  white  dorsal  dash  just  before  the  tip. 
Hindwings  dark  fuscous.  Abdomen  blackish  brown.  Legs  silvery 
white  on  the  inner  side,  black  barred  with  white  on  the  exterior  side; 
posterior  tibise  with  three  long  erect  tufts  of  black  hairs;  tarsi  black, 
each  joint  tipped  with  silvery  white. 

Alar  expanse. — 8  mm. 
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Habitat — District  of  Columbia,  Vir^a^inia,  Maryland. 

Food  plant:  Panicum  clandeatvrmm, 

Type.—CB.t.  No.  9777,  U.S.N.M. 

Described  from  many  specimens  bred  by  the  writer  from  mines 
collected  early  in  June  in  the  country  surrounding  Washington  City. 

The  mine  is  an  irregular  longitudinal  clear  blotchmine  ^ith  the  f  rass 
ejected  at  one  end.  The  larva  is  light  green  with  short  light  hairs 
and  with  yellow  head  and  thoracic  shield.  At  maturity  it  assumes  a 
brilliant  wine- red  color  in  three  broad  longitudinal  stripes,  and  cuts 
a  circular  piece  out  of  the  epidermis  of  its  mine,  which  it  bends  length- 
wise and  uses  for  a  cocoon  exactly  like  the  genus  Cycloplasis  Clemens. 

The  imagoes  issued  late  in  July.  Dr.  H.  G.  Dyar  has  made  the 
following  description  of  the  larva: 

Head  flattened,  disk-like,  elongate,  clypeos  rather  broadly  triangular,  lobes  meet- 
ing above,  pale,  unmarked.  Cervical  shield  large,  very  weakly  comified,  ill  defined, 
luteoos;  body  slightly  flattened,  subeqoal  tapering  at  the  ends,  segments  submonili- 
form;  feet  normal,  moderate,  the  thoracic  ones  distinct  pale,  the  abdominal  ones 
truncate  cylindrical,  with  a  small  circle  of  hooks;  setae  small  and  obscure,  pale, 
without  distinct  tubercles,  fairly  long,  apparently  normal,  iv  and  v  separate.  CJolor 
pale,  with  broad  blotchy  subdorsal  and  subventral  broad  red  stripes. 
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A  REVIEW  OF  THE  SAND  LANCES  OR  AMMODYTID^E  OF 
THE  WATERS  OF  JAPAN. 


By  David  Starr  Jordan. 

Of  Stanford  Vniver^Uy^  California. 


In  this  paper  is  given  a  review  of  the  species  of  fishes  constituting 
the  family  of  Ammodytidae,  known  to  inhabit  the  waters  of  Japan. 

Family  AMMODYTID.E. 

Body  elongate,  lanceolate,  compressed,  naked  or  covered  with  small, 
cycloid  or  sculptured  scales.  Head  long,  the  lower  jaw  produced,  the 
mouth  rather  large;  teeth  in  jaws  small  or  wanting.  Vomer  promi- 
nent, sometimes  with  horny  appendages.  Gill  openings  very  wide, 
the  membranes  separate  or  united,  free  from  the  isthmus.  Pseudo- 
branchise  large,  lamellate.  Gill  rakers  long  and  slender.  Gills  4,  a 
slit  behind  the  fourth.  Opercles  well  developed,  the  bones  thin, 
unarmed.  Premaxillaries  very  protractile,  the  maxillaries  long  and 
slender.  Lateral  line  median  or  dorsal.  Dorsal  fin  continuous,  of 
soft  rays  only.  Caudal  fin  small,  forked,  free  from  dorsal  and  anal. 
Vent  behind  middle  of  body;  anal  fin  similar  to  dorsal  but  usually  of 
fewer  rays.  Pectorals  moderate,  inserted  low.  Ventrals  jugular,  of 
a  slender  spine  and  three  soft  rays,  or  else  altogether  wanting.  Lower 
pharyngeals  very  small,  separate.  No  air  bladder.  Pyloric  caecum 
usually  single. 

Small,  silvery  carnivorous  fishes  living  on  sandy  shores  and  swim- 
ming in  schools,  often  burying  themselves  in  the  sand.  They  are 
excellent  as  food.  They  belong  to  the  subarctic  fauna  and  to  the  fauna 
of  India. 

The  recent  discovery  of  the  genus  EmhoUchthya^  provided  with  jug- 
ular ventral  fins  shows  that  these  fishes  have  no  affinity  with  the  Per- 
cesoces,  but  that  they  should  be  relegated  to  the  neighborhood  of 
Ophidian  and  Fierasfer^  the  association  assigned  to  them  by  Cuvier 
and  Gtinther. 

The  Ammodytidse  are  divisible  into  five  genera.  These  constitute 
three  well-marked  subfamilies,  each  of  which  might  without  violence 
be  conceded  family  rank.  The  group  is  not  rich  in  species,  not  more 
than  8  to  10  being  clearly  defined. 
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a.  Dorsal  fin  much  longer  than  anal;  body  scaly;  lateral  line  along  side  of  back;  dor- 
sal and  anal  not  elevated  anteriorly;  gill  membranes  separate. 
6.  Bleekeriin^.     Tropical  species,  with  the  dorsal  rays  and  the  vertebra?  in  rela- 
tively small  number,  the  dorsal  rays  being  about  40,  the  vertebrae  probably 
about  the  same;  body  covere<l  wij^h  ordinary  scales,  finely  sculptured,  without 
oblique  transverse  folds  of  skin;  no  fold  of  skin  along  side  of  belly. 
c.  Ventral  fins  present,  jugular,  the  rays  I,  8;  jaws  with  small  teeth. 

Embolichthys 
cc.  Ventral  fins  wanting;   jaws  t<M3thless.      (B.  kallolepis  of  India;    B.  gilli  of 

unknown  locality) Bleekeria 

hh.  Ammodytin^.  Arctic  species,  with  the  dorsal  rays  and  the  vertebne  in  rela- 
tively large  number,  each  about  60;  body  covered  with  oblique  transverse 
folds  of  skin;  jaws  toothlet^s;  a  fold  of  skin  along  each  side  of  belly. 

d.  Vomer  prominent,  but  unarmed 1 . .  Ammodytejf 

dd.  Vomer  with  a  bicuspid,  tooth-like  prominence  anteriorly.     (//.  lancea  of 

Europe) Hyperoplus 

aa.  HvpoPTYcniNi*:.  Dorsal  fin  opposite  anal  and  similar  in  size;  body  naked; 
lateral  line  along  middle  of  side;  a  fold  of  skin  along  middle  line  of  belly;  gill 
membranes  united,  free  from  isthmus HypoptychtLs 

EMBOLICHTHYS  Jordan  and  Evermann. 

Kmbolichthys  Jordan  and  Evermann,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  p. 
698  {mitinikurii). 

This  j/enU8  include.s  sand  lances  with  developed  ventral  fins,  jugular 
i  )  position,  with  one  spine  and  three  soft  rajs.     Dorsal  ra3^s  about  4<); 


^^  — ^ — • 

FlQ.  1.— EMBOLICHTHYS  MITSUKURn. 

anal  rays  15.  Scales  very  small,  finely  sculptured,  about  115;  body 
without  dermal  folds.  Vomer  unarmed.  Lateral  line  along  side  of 
back;  no  ventral  fold.  One  species  known.  This  genus  diflFers  from 
Bleekerm  {kallolepis)^  an  Indian  genus,  in  the  presence  of  ventral  fins. 
{s'jA/3o\og^  key,  tx^vs^  fish,  this  species  giving  the  clue  to  the  aflSnities 
of  the  group). 

I.  EMBOLICHTHYS  MITSUKURII  (Jordan  and  Evermann). 

Bleekeria  mitmhirii  Jordan  and  Evermann,  P*roc.  U.  S.  Nat.  Mus.,  XXIV,  1902, 

p.  333;  Giran,  Formosa. 
Embolichthys  viitsukvrii  Jordan,  Proc.  U.  S.  Nat.  Mus.,    XXVI,  1903,  p.  693; 

Giran. 

Habitat. — Kagoshima  to  Formosa. 

Head,  4.6  in  length;  depth,  8.5.    Eye,  5.2  in  head.    Snout,  3.8.    D. 
42.     A.  15.     Scales,  115.     Mouth,  large,  the  lower  jaw^  much  project- 
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ing,  the  symphysis  prominent;  maxillary  thin,  reaching  to  opposite 
front  of  orbit;  jaws  with  small  teeth.  Scales  small,  firm,  well  sculp- 
tured; lateral  line  running  along  side  of  back,  two  scales  below  dorsal, 
suddenly  dropping  to  the  median  line  on  posterior  part  of  caudal 
peduncle;  anal  short,  ending*  under  last  ray  of  dorsal;  caudal  well 
forked;  pectorals  pointed,  about  half  length  of  head;  ventrals  inserted 
in  front  of  pectoral,  about  as  long  as  eye;  opercular  bones  very  thin 
and  papery.     Color  plain  whitish.     Length,  4i  inches. 

Coasts  of  Formosa  and  southern  Japan,  the  original  types,  two 
specimens,  from  Gimn;  a  specimen  taken  at  K^goshima,  Japan,  by 
Dr.  HughM.  Smith. 

(Named  for  Dr.  Kakichi  Mitsukuri.) 

AMMODYTES  (Artedi)  Linnaeus. 

Ammodytes  (Artedi)  Linn.euh,  Syst.  Nat.,  10th  ed.,  X,  1758,  p.  247  {tobianiis,) 
Argyrotsmia  Gill,  Cat.  Fish.  North.  Amer.,  1861,  p.  40  (yiitaius.) 

Body  elongate,  lanceolate,  the  skin  with  many  tranverse  folds  run- 
ning obliquely  downward  and  backward,  the  small  cycloid  scales  mostly 
in  oblique  cross-series  between  them;  lateral  line  concurrent  with  the 
back;  a  fold  of  skin  on  each  side  of  the  belly ;  jaws  without  teeth;  vomer 
prominent,  but  unarmed.  Vertebrae  about  62;  dorsal  rays  about  60; 
anal  rays  about  30.  Color  silvery.  Northern  seas,  swarming  on  sandy 
shores.  Species  very  closely  related,  perhaps  all  relatively  recent 
oflFshoots  from  a  single  one,  for  which  the  oldest  name  is  Ammodytes 
tobiarvus  Linnaeus. 

{a}i}ioz^  sand;  Svrtfg^  diver.) 

2.  AMMODYTES  PERSONATUS  Girard. 

Ammodytes  personatm  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  1866,  p.  137;  Cape 
Flattery. — Jordan  and  Gilbert,  Synopsis,  1883,  p.  415;  Alaska  to  Mon- 
terey.—Jordan  and  EvERMANN,  Fish  N.  M.  Am.,  I,  1898,  p.  833;  Alaska  to 
Monterey. 

Ammodytes  tobianus  Schmidt,  Pise.  Mar.  Oriente,  1904,  p.  209;  Terpienia,  Mauka, 
Eustafia,  St.  Katerina,  Sakhalin;  perhaps  the  same  as  Ammodytes  tobianus 
Linna?a8  (Syst.  Nat.,  10th  ed.,  1758,  p.  247),  of  the  coasts  of  northern 
Europe,  originally  described  from  Sweden. 

f  Ammodytes  amerkanus  De  Kay,  New  York  Fauna,  Fishes,  1842,  p.  317;  Strat- 
ford, Connecticut. 

f  Ammodytes  vittatus  De  Kay,  New  York  Fauna,  Fishes,  1842,  p.  318,  pi.  lx,  fig. 
197;  New  York. 

f  Ammodytes  alascanus  Cope,  Proc.  Am.  Phil.  Soc,  1873,  p.  7;  Sitka. 

Habitat. — Coasts  of  the  northern  Pacific,  on  both  shores.  South 
from  Alaska  and  Siberia  to  the  Inland  Sea  of  Japan,  and  to  Monterey 
Bay. 

Head,  4.5  in  length;  depth,  11;  eye,  5  in  head;  snout,  3.5  in  head;  D. 
54;  A.  30;  lateral  folds,  1.53. 
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Body,  lanceolate;  maxillary  extending  to  front  of  orbit;  gill  rakers, 
17  below  angle  of  arch;  origin  of  dorsal  over  posterior  third  of  pecto- 
rals; pectorals,  2.1  in  head;  longest  dorsal  ray  about  half  depth  of  body^; 
caudal,  2.1  in  head.  Color  in  spirits,  brownish  above,  white  below;  a 
brownish  spot  on  opercle  above;  fins  pale. 

This  description  is  taken  from  a  specimen  4  inches  long,  from  Ono- 
michi,  on  the  Inland  Sea.  We  have  also  specimens  from  Hakodate. 
The  species  is  enormously  abundant  on  sandy  shores  open  to  the  sea  in 
northern  Japan.  We  can  not  separate  the  Japanese  species  from 
Ammodytes  personatvs  of  the  coasts  of  California  and  northward,  the 
only  apparent  difference  being  a  number  of  anal  I'ays  rather  higher  in 
the  Japanese  species  (30)  than  usual  in  the  American  (24).  The  Euro- 
pean species  Ammodytes  tdbiaiius  Linnseus  has  but  120  to  130  lateral 


Fig.  2.— Ammodytes  person atus  (from  Onomichi). 

folds,  but  is  otherwise  scarcely  different.  Ammodytes  americanxis  of 
our  Atlantic  Coast  is  scarcely  different  from  A.  tobianus^  and  Ammo- 
dytes alascanus  oi  the  Aleutian  Islands  (D.  62;  A.  31;  folds,  160  to  182) 
is  doubtfully  distinct  from  A*  personatxis.  At  present  it  seems  safe  to 
identify  the  Japanese  species  as  Ammodytes  personatvs, 
{Personatvs^  masked.) 

HYPOPTYCHUS  Steindachner. 
fiypop^ycAtw  Steindachner,  Ichth.  Beitr.,  IX,  1880,  p.  20.  {dybowskiL) 
Body  lanceolate,  formed  as  in  Ammodytes^  but  scaleless  and  with- 
out oblique  folds.  Head  pointed,  the  premaxillaries  protractile,  the 
chin  prominent;  upper  jaw  with  small  teeth;  lower  jaw  toothless; 
vomer  with  a  conical  prominence.  Gill  openings  very  wide,  the  mem- 
branes fuUy^  united,  but  free  from  the  isthmus;  opercles  thin,  unarmed. 
Lateral  line  along  middle  of  sides;  no  fold  of  skin  on  side  of  bell}'. 
Dorsal  and  anal  similar,  confined  to  the  posterior  part  of  the  body, 
each  of  about  20  soft  rays,  the  anterior  rays  highest;  vent  just  before 
anal;  pectorals  rather  long,  symmetrical;  ventrals  wanting.  Caudal 
forked.  A  low  translucent  fold  of  skin  along  middle  line  of  belly  from 
the  base  of  pectorals  to  the  vent.  Branchiostegals,  4.  Japan  Sea. 
(vno^  below;  Ttrvxv  fold). 

3.  HYPOPTYCHUS  DYBOWSKII  Steindachner. 

Hypopiychus  dyhowskii  Steindachner,  Ichth.  Beitr.,  X,  1880,  p.  20,  pi.  ii,  fig.  3; 
Bay  of  Strielok,  Japan  Sea  (near  Vladivostok). — Schmidt,  Pise.  Mar.  Oriejit., 
1904,  p.  210;  Bays  of  Patroke,  Mauka,  Aneva,  and  Corsakou;  all  near 
Vladivostok. 


Digitized  by  VjOOQIC 


NO.  1464.  SAND  LANCES  OF  JAPAN— JORDAN  719 

Habitat. — Japan  Sea. 

Head,  4.4  to  4.5;  depth,  8.2  to  8.7.  D.  20,  A.  20,  P.  9.  Eye,  3.5 
in  head;  snout,  3.  Form  of  Amviodytes\  first  and  last  rays  of  dorsal 
and  anal  not  divided.     Silvery,  sprinkled  with  dark  specks. 

This  species  is  known  from  specimens  taken  by  Professor  Dybowski 
in  the  bays  of  Majen,  Sydyjen,  Rasbojnik,  and  Abrek,  near  Vladivos- 
tok, as  also  from  22  specimens  procured  by  Dr.  Peter  Schmidt  in  the 
same  region.     We  have  not  seen  it. 

(Named  for  Professor  Dybowski.) 

SUMMARY. 
Family  AMMODYTIDJE. 
Suji){amily  BLBSKERUNiE. 
Embolichthys  Jordan  and  Evermann. 

1.  mttmkurii  (Jordan  and  Evermann);  Giran,  Kagoehima. 

Subfamily  Ammodytina.- 
Ammodyies  (Artedi)  LinnsBOS. 

2.  personatuB  Girard;  Tokyo,  Onomichi,  Hakodate. 

Subfamily  Hypoptychin^b. 
Hypoptychus  Steindachner. 

3.  dy&<niwA;ii  Steindachner. 
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TINEID    MOTHS     FROM     SOUTHERN    TEXAS,    WITH 
DESCRIPTIONS  OF  NEW  SPECIES. 


By  August  Busck, 

Of  the  U.  S.  Department  of  Agriculture, 


The  present  collection  of  Tifieirui^  made  by  Mr.  Herbert  S.  Barber, 
during  June,  1904,  in  the  vicinity  of  Brownsville,  Texas,  is  of  special 
interest  on  account  of  the  locality,  which  is  one  of  the  few  tropical 
regions  in  the  United  States. 

A  large  proportion  of  the  species  was  found  to  be  new  to  science, 
as  would  be  expected  from  our  present  incomplete  acquaintance  with 
that  fauna. 

The  writer  had  anticipated  another  special  interest,  hoping  to  recog- 
nize among  the  material  some  of  V.  T.  Chambers's  unknown  or  little- 
known  Texan  species,  which  were  described  from  a  near  by,  though 
not  tropical,  locality  and  a  few  of  them  have  been  rediscovered  among 
this  material.  That  not  more  of  Chambers's  species  were  found 
in  Mr.  Barber's  collection  is  only  natural,  however,  considering  the 
relatively  small  number  of  species  both  in  the  present  collection  and 
that  studied  by  Chambers. 

Altogether  the  collection  consists  of  45  species  in  35  genera.  Of 
these,  3  genera  and  12  species  are  here  defined  for  the  first  time. 

All  of  the  material  is  in  the  collection  of  the  U.  S.  National  Museum. 

Family  YPONEMEUTID^. 

MIEZA  SUBFERVENS  Walker. 

Mieza  subferverut  Walker,  Dyar,  Cat.  N.  Am.  Lep.,  No.  5478. 

Two  specimens.  Lord  Walsingham  has  pointed  out"  that  the  genus 
Mieza  Walker  is  synonymous  with  Hubner's  Emtixis  but  that  it 
should  be  used  instead  of  that  name  to  avoid  confusion  with  Eustixla 
Hubner. 


«Entom.  Mo.  Mag.,  1893,  p.  261. 
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ATTEVA  PUNCTELLA   (Cramer  and  Stall). 
AUeva  aurea  Fitch,  Dyar,  Cat.  N.  Am.  I-.ep.,  No.  5481. 

Two  specimens.  This  species,  which  is  not  foun<f  around  Washing- 
ton City,  occurred  commonly  near  St.  Louis,  Missouri,  during  the 
summer  and  autumn  of  1904,  where  I  secured  a  large  series  at  light. 

Recent  studies  of  West  Indian  and  South  American  material  enable 
me  to  correct  the  following  names  used  in  Doctor  Dyar's  list: 

Aurea  Fitch  is  undoubtedly  a  synonym  of  the  earlier  name  punctdla 
Cramer  and  StoU,  and  that  species  extends  from  the  middle  of  North 
America  through  Central  America  and  the  West  Indies  down  to  Brazil 
and  Argentina.  Specimens  from  Trinidad,  French  Guiana,  and  Ven- 
ezuela in  the  U.  S.  National  Museum  are  not  distinguishable  from  the 
Missouri  specimens. 

The  name  gemmata  Grote  has  been  wrongly  used  for  the  Florida 
species  and  belongs  to  the  species,  peculiar  to  Cuba,  subsequently  well 
described  and  figured  by  Zeller  as  fastuosa^  which  is  chaiticterized  by 
the  thin,  wavy,  white  lines  in  the  dominating  dark,  metallic,  blue  spots. 
Our  very  distinct  brilliant,  orange-red  Florida  species  must  be  known 
under  the  name  jloridana  Neumogen. 

PLUTELLA  MACULIPENNIS  (Curtis). 
Plutella  inaculipennis  Curtis,  Dyar,  Cat.  N.  Am.  Lep.,  No.  5503. 
Four  specimens. 

Family  GELECHIID^.    . 

PALTODORA  SIMILIELLA  (Chambers). 

PaUodora  similiella  C&ambers,  Dyar,  Cat.  N.  Am.  Lep.,  No.  5548. 

Five  specimens.  These  are  the  first  specimens  I  have  seen  outside 
of  Chambers's  and  Zeller's  types  and  the  few  other  authentic  specimens 
considered  in  my  Revision  of  American  GelechiidsB.* 

SITOTROGA  CEREALELLA  (Olivier). 

SUotroga  cerealella  Olivier,  Dyar,  Cat  N.  Am.  Lep.,  No.  5552. 
Two  specimens. 

TELPHUSA  ACACIELLA,  new  species. 

Antennae  blackish  with  narrow  silvery  white  annulations;  labial  palpi 
ochreous  with  a  rosy  tint,  second  joint  barred  with  black,  terminal 
joint  with  two  black  annulations,  one  near  the  base,  the  other  just  before 
the  tip,  which  is  light.  Face  and  head  ochreous,  strongly  mottled 
with  dark  purple.     Thorax  dark  purple.     Forewing  dark  purple, 

oProc.  U.  S.  Nat.  Mus.,  XXV,  1903,  p.  779. 
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slightly  lighter  toward  apex  and  along  dorsal  edge;  at  basal  third  is  a 
large  oblique  quadrangular  yellowish  white  spot,  reaching  with  one 
comer  down  over  the  fold;  at  apical  third  is  a  faint  and  ill-defined  irreg- 
gular  transverse  whitish  line  between  the  darker  basal  and  the  lighter 
apical  part  of  the  wing.  In  some  specimens  the  quadrangular  costal 
spot  is  continued  more  or  less  distinctly  across  the  wing,  uniting  with 
the  light  dorsal  edge  to  a  broad  oblique  fascia;  in  such  specimens  the 
color  of  the  costal  spot  is  tinted  with  red.  In  the  apical  part  of  the 
wing  is  a  more  or  less  pronounced  black  longitudinal  central  streak, 
\)ntinued  out  into  the  cilia  at  apex.  Hindwings  dark  fuscous;  cilia 
V.  .th  a  slight  rosy  tint.  Abdomen  dark  fuscous;  legs  ochreous  barred 
wX\\  black;  tarsal  joints  black  with  yellowish  tips.  Described  from 
many  specimens. 

Alar  expanse, — 13  mm. 

Habitat. — Brownsville,  Texas  [E.  A.  Schwarz  and  H.  S.  Barber]; 
Victoria,  Texas  [A.  N.  Caudell];  New  Orleans,  Louisiana  [E.  S.  G. 
Titus]. 

Food  plant, — Acacia. 

Type.—CfiX.  No.  9765,  U.S.N.M. 

This  species  has  long  been  unnamed  in  the  National  Museum  collec- 
tion in  specimens  bred  from  acacia  by  Mr.  E.  A.  Schwarz;  lately  1 
have  received  a  large  series  bred  by  Mr.  Titus  from  acacia  in  New 
Orleans. 

The  larva  is  whitish  with  black  head,  thoracic  shield  and  legs 
and  with  short  black  hairs;  it  feeds  between  the  spun  together  leaflets, 
and  makes  its  cocoon  there  for  pupation.  Mr.  Titus's  specimens  issued 
in  October. 

The  venation  of  this  species  approaches  that  of  Getechia^  veins  3 
and  4  in  hindwings  are  approximate,  though  separate,  and  veins  6  and  7 
are   closely  approximate  at 
base  instead  of  stalked,  as  is 
more  general  in  the  genus 
Telplvma. 

In  coloration  it  resembles 
Telphtisa  lojiaifasciella 
Clemens,  which,however,has 
a  white  head  and  is  a  more 
slender, long- winged  species. 

AGNIPPE    EVIPPEELLA, 
new  species. 

Antennae  black  with  nar- 
row white  annulations.     La- 
bial palpi  white,  sprinkled  with  black  scales,  terminal  joint  with  a  black 
annulation  at  base  and  another  just  before  apex.     Face  silvery  white. 
Vertex  and  thorax  white  mottled  with  black.     Costal  and  apical  part  of 


Fig.  1.— Venation  of  Agnippe  syippbblla. 


uigitizea  oy  "kjkjxj^vk^ 


724 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


the  f  orewings  black,  slightly  sprinkled  with  white  scales,  especially  the 
apical  part;  dorsal  part  below  the  fold  white,  slightly  sprinkled  with 
dark  scales.  The  black  part  protrudes  down  into  the  white  part  with 
two  triangular  lobes.  At  apical  third  is  an  ill-defined  white  costal  spot. 
Cilia  white  dusted  with  black.  Hindwings  dark  fuscous.  Abdomen 
fuscous  above,  silvery  below.  Legs  white,  barred  with  black;  tarsi 
annulated  with  black. 

Rppanse, — 8  mm. 

Type.—O^i.  No.  9766,  U.S.N.M. 

This  is  the  only  species  belonging  to  this  genus  outside  of  Chambers's 
two  original  species  which  is  known  to  me.  In  coloration  it  suggests 
Chambers's  genus  Evippe^  or  maybe  still  more  Recurvarna  dorslrtt- 
tella  Zeller,  but  it  has  the  very  characteristic  venation  of  Agnippe, 
lacking  vein  11  in  the  fore  wing. 

NUMATA,  new  genus. 

Labial  palpi  long,  recurved,  smooth;  second  joint  slightly  thickened, 
terminal  joint  shorter  than  second.  Antennae  rather  thick,  seiTatc 
toward  the  tip.  Fore  wings  narrow,  elongate  ovate,  apex  pointed;  11 
veins,  vein  8  absent,  6  and  7  stalked,  the  one  to  costa  the  other  to 
termen,  4  and  5  stalked,  1^  furcate  at  base.  Hindwings  narrower  than 
forewings,  7  veins,  vein  6  absent  and  transverse  vein  between  5  and  7 
obsolete;  veins  2,  3,  4,  and  5  separate. 

The  genus  is  a  curious  development  f rofei  the  Aristotdia  group. 

Type  ofge7x  us, — Numata 
hipunctella  Busck. 


NUMATA    BIPUNCTELLA, 
new  species. 

AntennjB  yellowish  fus- 
cous.    Labial  palpi  straw 
yellow,  second  joint  black- 
ish on  the   exterior   side. 
Face,  head,  and  thorax  light 
straw-yellow.      Forewings 
whitish  straw-yellow,  slightly  darker  toward  apex,  sparsely  sprinkled 
with  dark  brown  atoms  and  with  two  conspicuous  black  dots,  one  on 
the  middle  of  the  cell  and  the  other  at  the  end  of  the  cell. 
Abdomen  and  legs  whitish,  tarsal  joints  smoky. 
Alar  expanse. — Male,  9  mm.;  female,  11  mm. 
Habitat. — Brownsville,  Texas,  June  (Barber  coll.). 
Type.—QB.t  No.  9767,  U.S.N.M. 

ARISTOTELIA  ELEGANTELLA  (Chambers). 

Aristotelia  elegantella  Chambers,  Dyar  Cat.  N.  Am.  Lep.,  No.  6582. 
Two  specimens. 
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ARISTOTELIA  RUBIDELLA  (Clemens). 
ArUttotelut  rubidella  Clemens,  Dyar  Cat.  N.  Am.  Lep.,  No.  5678. 
Five  specimens. 

EVIPPE  POLLOSTELLA,  new  species. 

Antennae  light  fuscous  with  narrow  black  annulations.  Labial  palpi 
silvery  white,  second  joint  with  five  black  bars  on  the  exterior  side, 
terminal  joint  with  tip  and  an  annulation  around  the  middle  black. 
Face  and  head  iridescent  white,  some-  _ 

what  sprinkled  with  dark  fuscous 
scales.  Thorax  ochreous  fuscous. 
Forewings  with  ochreous  white 
ground  color  heavily  overlaid  with 
dark  fuscous  scales,  which  in  some 

places  aggregate  into  blackish  spots  p,^  3.~venation  of  ev.ppe  pollobtella 
irregularly  sprinkled  over  the  wing. 

Cilia  ochreous.  Hindwings  dark  fuscous  with  ochreous  cilia.  Abdo- 
men blackish,  each  joint  tipped  with  silvery  scales.  Legs  ochreous 
white,  silvery;  tarsi  with  black  annulations. 

Alar  expanse, — 5.5-6  mm. 

Uabitat. — Brownsville,  Texas  (Barber). 

72/^<?.— Cat.  No.  9768,  U.S.N.M. 

This  is  the  minutest  Gelechiid  I  have  met  with  and  by  its  size  alone 
easily  separated  from  any  described  American  species.  Due  to  this 
extreme  small  size  veins  4  and  5  in  the  forewings,  which  in  the  other 
species  of  the  genus  are  connate  or  stalked,  are  in  this  species  united 
altogether  making  the  wing  thus  have  only  11  veins.  All  the  other 
points  of  generic  value  agree  closely  with  the  other  species,  and  I  have 
no  hesitation  about  referring  it  to  the  present  genus,  the  venation  of 
which  should  therefore  be  corrected  to:  Veins  4  and  5  connate,  stalked 
w  ujiited, 

RECURVARIA  ELACHISTELLA,  new  species. 

Antennas  ochreous,  with  narrow  black  annulations.  Labial  palpi 
whitish  ochreous,  second  joint  somewhat  mottled  with  black  exte- 
riorly, tenninal  joint  with  a  black  annulation  around  the  middle  and 
one  just  before  the  tip.  Face  silvery  white.  Head  and  thorax  ochre- 
ous. Forewings  light  silvery  ochreous,  somewhat  darker  along  the 
costal  edge  and  toward  apex.  There  are  six  small  dots  of  blackish 
raised  scales  in  two  longitudinal  rows,  the  upper  through  the  middle 
of  the  wing,  the  under  on  the  fold.  Hindwings  light  fuscous,  cilia 
ochreous.  Abdomen  light  ochreous.  Legs  whitish  ochreous,  hind 
tibiae  mottled  with  black  exteriorly;  tarsi  unmarked. 

Alar  expanse. — 7-8  mm. 
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Fio.  4.— Venation  op  Rbcubyasia  klachistblla. 


Habitdt* — Brownsville,  Texas  (Barber). 
Type.^Ofit.  No.  9769,  U.S.N.M. 

Rivaled  in  small  size  among  American  Oelechiid  only  by  Evippe 
pMusteUa^  described  above  and  by  Phthorlrrwda  minor. 
The  forewings  have  the  thickened  costal  membrane  between  and 

around  veins  9-11,  found  in 
several  of  the  species  of  this 
genus  strongly  developed. 
Vein  2,  which  is  normally  very 
short  in  the  genus,  is  on  ac- 
count of  the  small  size  obso- 
lete in  this  species. 

Hindwings  of  the  male  with 
a  tuft  of  long  hairs  at  the  base 
of  costa  and  another  heavier 
pencil  from  the  upper  side  of 
the  dorsal  base;  between  these 
•is  yet  another  small  but  dense  penpil  of  yellow  hairs  curiously  twisted 
into  the  shape  of  a  question  mark. 

EPITHECTIS  SUBSIMELLA  (Clemens). 
EpUhedis  mbsimeUa  Clemkxs,  Dyar.  Cat.  N.  Am.  Lep.,  No.  5611. 
Two  specimens. 

PHTHORIM^A  OPERCULELLA  (Zcller). 
Phihorimka  operculella  Zkllbr,  Dyar.  Cat  N.  Am.  Lep.,  No.  5616. 
Five  specimens. 

PHTHORIM^A  MINOR,  new  species. 

Antennee  ochreous  fuscous,  with  narrow  black  annulations.  Labial 
palpi  light  ochreous,  second  joint  with  a  black  spot  on  the  exterior 
side,  terminal  joint  with  two  black  annulations.  Face  ochreous  white, 
irridescent.  Head  and  thorax  ochreous.  Forewings  light  ochreous 
evenly  overlaid  with  dark  brown  scales  and  with  thin  indistinct  ochre- 
ous longitudinal  streaks.  Hindwings  dark  fuscous,  cilia  ochreous. 
Legs  ochreous,  barred  with  black  on  the  exterior  side;  tarsi  black  with 
tip  of  each  joint  ochreous. 

Alur  expanse. — 7  mm. 

Habitat.  — Brownsville,  Texas.     (Barber. ) 

TW?^.— Cat.  No.  9770,  U.S.N.M. 

Tnis  species  looks  like  a  diminutive  Phthorlmwa  operculeUa^  having 
very  nearly  the  same  color  and  ornamentation,  but  it  is  only  half  the 
size  of  the  smallest  specimen  of  opei'culella. 
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POLYHYMNO  SEXSTRIGELLA  Chambers. 
Polyhymno  sexslrigella  Chambers,  Dyar,  Cat.  N.  Am.   Lep.,  No.  5649. 
Six  specimens.     These  are  the  first  specimens  of  this  elegant  species, 
which  have  come  to  the  National  Musemn  collection  since  the  unique 
specimen  there,  named  by  Lord  Walsingham. 

UNTOMIA,   new   genus. 

Labial  palpi  long,  recurved;  second  joint  somewhat  thickened  with 
smoothly  appressed  scales  cut  off  sharply  at  the  end  of  the  joint;  ter- 
minal joint  smooth,  pointed,  longer  than  second  joint.  Antennae  sim- 
ple, rather  thick;  forewings  elongate  ovate,  obtusely  pointed,  with  11 
veins,  vein  8  lacking;  7  to  costa  6  separate,  veins  3  and  4  stalked,  1* 
furcate  at  base.  Hindwings  as  wide  as  forewing,  broadest  at  tornus, 
apex  produced,  pointed;  termen  sharply  emarginated  below  apex;  8 
veins,  3  and  4  connate  from  comer  of  cell,  5  curved  upward  from  the 
same  point,  6  and  7  connate,  7  to  apex,  2  distant  from  3  and  4  and  the 
transverse  vein  between  5  and  7  obsolete. 

The  genus  is  a  development  from  Gelechia  on  the  lines  of  Aproaerema^ 
from  which  it  differs  mainly  in  the  more  specialized  venation,  the 
absefice  of  vein  8  and  the  stalking  of  veins  3  and  4  in  the  forewing  and 
the  open  cell  in  the  hindwing. 

Type  of  genus, —  Untaniia  untmniella, 

UNTOMIA  UNTOMIELLA,  new  species. 

Labial  palpi  on  the  exterior  side  blackish  brown,  second  joint  with 
apex  white,  inner  side  light  fuscous.  Antennae  dark  fuscous.  Face 
whitish,  head  and  thorax  pur-  ^_^ 

plish  fuscous.  Forewings 
dark  fuscous,  irregularly  and 
sparsely  sprinkled  with  ochre- 
ous  and  blackish  scales;  on  the 
middle  of  the  cell  is  a  longitu- 
dinal black  dot,  at  the  end  of 
the  cell  is  another  more  promi- 
nent black  dot.  At  the  begin- 
ning of  the  dorsal  cilia  is  an 
outwardly  directed  oblique  narrow  white  streak,  nearly  parallel  with 
the  edge  of  the  wing  and  reaching  nearly  to  apex  where  it  is  met  b}'  a 
similar  costal  white  streak;  both  of  these  are  often  more  or  less  incom- 
plete and  faint  and  the  small  size  of  the  insect  makes  the  ornamentation 
obscure.  The  insect  looks  like  a  diminutive  AprodereTua  condnnusella 
Chambers. 

Alar  expanse, — 8-9  nmi. 

Habitat, — Brownsville,  Texas.     (Barber)  June. 

Type,—G^t,  No.  9771,  U.S.N.M. 

Described  from  a  very  large  series^  collected  at  light. 


Fig.  5. — Venation  of  Untomia  tntomiklla. 
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GELECHIA   LINDENELLA   Busck. 

Qelechia  lindenella  Busck,  Dyar,  Cat.  N.  Am.  Lep.,  No.  5784. 
Eight  specimens;  the  first  received  at  the^National  Museum  since 
the  species  was  described.     The  locality  is  given  in  Dyar's  list  as  Colo- 
rado, but  should  be  Texas,  whence  the  types  came.     Additional  locali- 
ties are  given  in  my  paper  in  1903.  ^ 

GELECHIA   OBSCUROSUFFUSELLA   Chambers. 

GeUchia  obscuromffasella  Chambers,  Dyar,  Cat.  N.  Am.  Lep.,  No.  5772. 

Two  specimens.  These  are  the  first  specimens  of  this  species  I  have 
met  with  outside  of  Chambers'  types  in  U.  S.  National  Museum  and 
in  Prof.  C.  H.  Femald's  collection;  both  of  these  are  in  very  poor 
condition. 

Fresh  specimens  enable  me  to  add  the  following  to  Chambers' 
description:  Extreme  base  of  costa  is  black,  and  there  is  a  very  indis- 
tinct ocellate  spot  at  the  end  of  the  cell,  black,  with  white  edging. 

GLYPHIDOCERA  ^QUEPULVELLA  (Chambers). 
Olyphidocera  xquepulvella  Chambeb8,  Dyar,  Cat  N.  Am.  Lep.,  No.  5674. 
Four  specimens,  which  are  slightly  darker  in  color  than  Chambers' 
types,  and  which  may  ultimately  prove  a  different  species,  are  at 
present  most  profitably  determined  as  this  species.  Chambers  re- 
marks* that  there  is  some  variation  in  his  specimens,  and^  that  he  may 
have  two  species  confused  under  this  name.  Additional  material  of 
these  rather  obscurely  marked  forms  is  necessary  to  straighten  this 
out  finally. 

Family  OECOPHORID^. 

ETHMIA  SEMIOMBRA  Dyar. 

Ethmia  semiombra  Dyar,  Dyar  Joum.  N.  Y.  Ent.  Soc.,  X,  1903,  p.  206. 
One  specimen.    The  type  of  the  species  came  from  this  same  locality. 

TAMARRHA,  Walker. 
Tamarrha  Walker  Cat.  T^p.  Het.  Br.  Mus.,  XXIX  1864,  p.  816. 

This  genus  was  erected  for  two  West  Indian  species,  gdidella 
Walker  and  nlveosdla  Walker;  no  tangible  generic  characters  were 
given  by  Walker.  In  1891  Lord  Walsingham  ^  made  the  genus  syn- 
onymous with  PHecadia  (Ethmia),  including  both  species  under  that 
genus;  but  in  1897  he*^^  resurrected  the  genus  in  these  words: 

In  my  previous  paper  I  sunk  the  genus  Tamarrha  Walker  as  a  synonym  of  Psecadia 
Hiibner.  In  this  I  was  guided  by  the  neuration  of  Tamarrha  geUdella  Walker,  which 
is  a  true  Psecadia.     At  the  time  I  had  seen  only  the  type  of  Walker's  other  species. 


«  Proc.  U.  S.  Nat.  Mus.,  XXV,  1903,  p.  876.      (i  Proc.  Zool.  Soc.  London,  p.  527. 
ft  Can.  Ent.,  VI,  1874,  p.  231.  ^Idem.,  p.  114. 

c  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  125. 
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nivoseHa,  which  is  a  female.  The  male  of  this  species,  however,  shows  a  strong  costal 
tuft  of  diverging  hairs  near  the  base  of  the  hind  wings,  which  separates  it  at  once  from 
Psecadia.  It  possesses  veins  7  and  8  of  the  forewing  from  a  common  stem,  a  character 
which  also  somewhat  misled  me  as  to  its  affinities;  the  length  of  the  cell,  however,  and 
the  general  character  of  the  neuration,  together  with  the  roughened  head,  seem  to  indi- 
cate an  alliance  with  the  Hyponementid^e  rather  than  with  the  Oecophoridie,  I  would 
therefor  revive  the  generic  name  Tamarrha  Walker,  retaining  nievosdla  as  the  type. 

The  writer  has  only  lately,  during  studies  of  the  West-Indian  Micro- 
lepidoptera,  met  with  Walker's  two  species,  and. has  thus  become 
acquainted  with  their  true  generic  characters,  which  could  not  be 
divined  from  either  Walker's  descriptions  or  Lord  Walsinghaui's 
remarks;  the  synonomy  of  his  genus  Bdbaiaxa^  was  at  once  evident. 

I  am  unable  to  agree  with  Lord  Walsingham  that  Walker's  first 
species,  gdidella  is  a  true  Paecadia;  it  is  congeneric  with  niveosella^ 
and  is  evidently  the  species  which  Zeller  subsequently  described  as 
JPsecadia  exomateUaJ^ 

Lord  Walsingham  placed  the  genus  Tamarrha  in  the  family  Ypone- 
meutidas^  but  I  fail  to  find  any  near  relation  in  that  family,  or  any  jus- 
tification for  that  position.  The  stalked  veins  7  and  8  in  the  fore- 
wings,  both  terminating  in  the  costal  edge,  the  hairy  posterior  tibiae, 
the  obsolete  maxillary  palpi,  the  connate  veins  3  and  4  in  the  hind- 
wings,  and  the  general  habitus  of  the  species  seem  to  place  the  genus 
in  the  family  Oecophoridse,  in  spite  of  the  connecting  vein  between 
veins  7  and  8  in  the  hindwings  equally  heterogeneal  in  both  families, 
and  the  consequent  partial  obliteration  of  the  basal  part  of  vein  7, 
which  remains  as  pointed  out  in  my  original  description  the  salient 
distinctive  character  of  the  genus. 

On  the  other  hand,  the  close  resemblance  to  the  genus  Ethmia 
{I^ecadia)^  which  caused  such  careful  workers  as  Zeller,  MOschler, 
and  Fernald  to  describe  the  species  as  members  of  that  genus,  seems 
to  me  only  superficial  and  not  indicative  of  close  relationship 

The  tufted  head  which  Zellar  mentioned  as  a  unique  character  of 
the  male  of  niveosella  is  not,  as  supposed  by  Lord  Walsingham,  a 
family  character,  equivalent  to  the  tufted  head  of  the  Tineidse.  The 
head  is  probably  noimally  smooth  in  both  sexes,  but  the  species  seems 
to  have  the  remarkable  ability  of  raising  the  scales  on  the  vertex  and 
even  on  the  face.  In  a  large  series  of  perfect  specimens  of  Tamarrha 
nweoHella  before  me  this  character  is  not  confined  to  the  males,  and 
some  of  the  specimens  of  both  sexes  exhibit  as  typically  tufted  a  head 
as  any  Tinea^  while  others  have  the  scales  of  the  head  perfectly  smoothly 
appressed;  in  some  specimens  the  face  is  smooth  and  the  vertex  only 
tufted,  and  in  two  specimens  the  one  side  of  the  head  and  face  is  tufted, 
the  other  side  smooth,  proving  that  it  is  a  changeable  character,  prob- 
ably in  control  of  the  individual  and  subject  to  the  mental  condition 
of  the  insect. 


fl  Journ.  N.  Y.  Ent  Soc.,  X,  1902,  p.  96.         ^Flora  Soc.  Ent  Roes.,  XIII,  1877,  p.  238. 
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TAMARRHA  BITTENBLLA,  new  species. 

Antennae  dark  brown  with  white  bases.  Labial  palpi  white,  second 
joint  mottled  with  black.  Face  and  head  white.  Thorax  white  with 
four  bluish  black  dots.  Patagina  white.  Forewings  shining  white 
with  dark  brown  markings,  which,  in  certain  lights,  appear  bright 
metallic  bluish  black.     Entire  costal  edge  dark  brown;  a  black  dot  on 

the  fold  near  base;  an  oblique 
oblong  dot  below  the  fold 
followed   by  a  round   one, 
which  is  in  turn  followed  by 
a  larger  oblong  spot  on  and 
parallel  with  the  dorsal  edge. 
On  the  cell  is  a  round  black 
dot,  at  the  end  of  the  cell  is 
a  similar  one,  and  in  the  api- 
cal part  of  the  wing  are  sev- 
eral less  regular  black  spots; 
around  apical  edge  is  a  row  of 
black  dots,  more  or  less  confluent.    Cilia  white,  with  base  of  apical  part 
golden  yellow.     Hind  wings  light  silvery  fuscous;  at  the  base  of  the 
costa  in  the  males  is  a  thin  tuft  of  long  yellow  hairs.     Abdomen  above 
dark  golden  fuscous,  below  silvery,  each  joint  tipped  with  golden 
yellow.     Anterior  side  of  all  coxsb  golden  yellow,  legs  otherwise  white 
with  black  markings  on  the  exterior  side;  tarsi  black,  each  joint  tipped 
with  white. 
Alar  expanse. — 18-12  mm. 
Habitat. — Brownsville,  Texas  (Barber),  June. 
Type.—Okt.  No.  9772,  U.S.N.M. 

Described  from  a  good  series  collected  at  light  and  by  sweeping. 
The  species  is  quite  similar  in  general  appearance  and  color  scheme 
to  T.  deUiella  Fernald,  but  is  smaller  and  readily  distinguished  by  the 
dark  costa  and  the  lack  of  transverse  lines. 
The  characteristic  venation  is  identical  with  that  of  the  type. 
There  is  some  slight  variation  in  the  disposition  of  the  dark  mark- 
ing in  the  different  specimens.     The  figure  represents  one  common 
form. 

BORKHAUSBNIA  DETERMINATELLA  (ZeUer). 

Oecophora  determinaUUa  Zbller,  Dyar  Cat.  N.  Am.  Lep.,  No.  5924. 
Two  specimens. 

Family  ELACHISTID^. 

SCYTHRIS  IMPOSITELLA  (ZeUer). 

Scyihris  impontella  Zbllbr,  Dyar  Cat.  N.  Am.  Lep. ,  No.  61 10. 
Three  specimens. 
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MOMPHA  ELOISELLA   (Clemens). 

Mompha  eloiseUa  ClbmesSj  Dyar  Cat.  N.  Am.  Lep.,  No.  6157. 
Two  specimens. 

MOMPHA  PUNCTIFERELLA,  new  species. 

Antennae  dark  fuscous  with  indistinct  lighter  annulations.  Labial 
palpi  with  both  joints  thickened  with  smoothly  appressed  scales,  sharply 
cut  off  at  apex;  apical  tip  of  terminal  joint  protruding  above  the  scales, 

pointed;  dark  fuscous,  irrorated  , , 

with  white  transverse  wavy  lines. 
Face,  head,  and  thorax  dark 
gray.  Forewings  narrow  lance- 
olate, dark  silvery  gray,  evenly 
speckled  with  numerous  minute 
tufts  of  black  scales;  on  the  fold 
is  one  larger  black  tuft  of  scales.  Hindwings  dark  fuscous,  cilia  ochre- 
ous  fuscous.  Abdomen  dark  silvery  fuscous  above,  underside  white. 
Legs  blackish  fuscous,  each  tarsal  joint  tipped  with  ochreous  white. 

Alar  expanse. — 10-11  mm. 

Habitat, — Brownsville,  Texas. 

Type.— Cat.  No.  9773,  U.S.N.M. 

Described  from  four  specimens.     In  palpal  characters  and  general 
habitus  this  species  reminds  one  of  Epermenia^  but  it  has  no  dorsal 
.  scale  tufts  on  the  forewings,  and  the  venation  is  typical  of  the  present 
genus. 

Family  TINEIDiE. 

OPOSTEGA  QUADRISTRIGELLA  Chambers. 

Opostega  qtmdristrigella  Chambers,  Dyar  Cat.  N.  Am.  Lep.,  No.  6231. — Busck, 
Proc.  Ent.  Soc.  AVash.,  V,  1903,  p.  208. 

One  specimen. 

BUCCULATRIX  NIVEELLA  Chambers. 
BnecuUtlruv  niveella  Chambers,  Dyar  Cat.  N.  Am.  Lep.,  No.  6244. 
Two  specimens;  the  species  is  new  to  the  U.  S.  National  Museum 
collection. 

GRACILARIA  [DIALECTICA]  GUNNIELLA,  new  species. 

Antennae  dark  purplish  brown.  Labial  palpi  silvery  white,  apex 
of  terminal  joint  somewhat  dusky.  Maxilary  palpi  silvery  white.  A 
central  longitudinal  streak  of  face,  head,  and  thorax  yellowish  white; 
sides  of  head  ochreous;  patagina  dark  purplish  brown.  Forewings 
purplish  brown;  between  the  middle  of  the  costa  and  the  apical  third 
is  an  oblique  yellowish-white  costal  streak,  pointed  toward  apex  and 
edged  with  black  scales.     Slightly  outside  the  apical  third  is  a  narrow, 
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outwardly  curved  fascia  of  metallic  steel  blue  and  purple  scales;  touch- 
ing this  fascia  is  a  small  white  costal  spot  extended  out  into  the  cilia, 
and  between  it  and  the  apex  is  still  another  white  spot  in  the  costal 
cilia.  The  entire  doi*sal  edge  from  base  to  the  metallic  fascia  is  yel- 
lowish white;  at  apex  is  a  prominent  elliptical  black  spot,  and  around 
the  apical  edge  of  the  wing  is  a  deep  black  narrow  line  before  the 
light  brown  cilia.  Hindwings  dark  fuscous.  Abdomen  yellowish 
fuscous;  legs  yellow,  barred  indistinctly  with  black  on  the  exterior 
side.     Posterior  tibiaj  pectinated  throughout. 

Afur  expanse, — 9-10  mm. 

Habitat. — Brownsville,  Tex. 

7y7?6'.— Cat.  No.  9774  U.S.N.M. 

The  species  is  nearest,  though  not  very  close,  to  OraxiUaria  {Dialec- 
tied)  venustella^  Clemens. 

CORISCIUM  TEXANELLA,  new  species. 

Antennje  ochreous  with  a  bluish  luster.  Brush  on  second  joint  of 
labial  palpi  bluish  black;  terminal  joint  ochreous  with  a  black  spot  on 
the  exterior  side.  Maxillary  palpi  ochreous  gray.  Head  and  thorax 
dark  gray,  face  a  shade  lighter.  Forewings  dark  gray  with  a  purplish 
luster  and  with  short  irregular  longitudinal  black  streaks;  apicitl  part 
of  costal  edge  and  apex  deep  black  with  two  narrow  indistinct  silvery 
white  oblique  costal  streaks  pointed  toward  apex  and  with  one  some- 
what more  prominent  slightly  inwardly  curved  white  fascia  just  before 
the  tip  of  the  wing.  Hindwings  dark  fuscous.  Abdomen  dark  fuscous, 
anal  segment  silvery  ochreous.  Legs  purplish  black,  anterior  legs 
slightly  thickened  and  with  ochreous  tarsi;  posterior  legs  with  smooth 
tibieB  and  with  each  tarsal  joint  tipped  with  ochreous. 

Ala7'  expanse. — 14  mm. 

Ilahitat. — Brownsville,  Texas. 

Type.—^o.  9775,  U.S.N.M. 

Quite  unlike  any  of  our  described  species  of  this  genus. 

EUPRORA,  new  genus. 

Face  and  head  tufted.  Antennae  i,  b^sal  joint  with  large  pointed 
flap  of  scales.  Second  joint  of  labial  palpi  with  long  spreading  hairs 
above  and  below;  terminal  joint  shorter  than  second,  obtuse.  Maxil- 
lary palpi  rather  long,  folded.  Forewings  narrow,  elongate,  pointed 
four  times  as  long  as  wide;  12  veins,  7  and  8  stalked  to  costa.  Hind- 
wings slightly  narrower  than  forewings,  elongate  ovate;  8  veins;  2,  3, 
and  4  separate;  5  and  6  connate;  7  parallel  with  6.  Posterior  tibiae 
long  haired  above. 

Type  of  genus. — Euprora  argentilimella. 
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EUPRORA  ARGENTILINIELLA,  new  species. 

Antennae  olive  brown,   with   two  longitudinal  silvery  white  lines 
through  the  entire  length  from  base  to  tip;  tuft  on  first  antennal  joint 
white,  ver}^  sparsely  sprinkled  with  single  ochreous  scales.     Face  and 
head  pure  white;   labial  palpi  white,  tuft  on  second  joint  slightly 
sprinkled  with  ochreous  on  the  exterior  side.     The  palpal  and  antennal 
tuffcs  together  form  a  very  striking  white  cross  when  viewed  from  the 
front.     Thorax  golden  ochreous;  patagina  edged  with  white.     Fore- 
wings  golden  ochreous  with  silvery  white  markings;  costal  edge  white; 
from  base  of  wing  run  two  short  longitudinal  white 
lines,  one  in  the  middle  of  the  wing,  ending  in  the  cell;     ^.;Cs^jjf^jf^*>^_j 
the  other  below  the  fold,  reaching  the  dorsal  edge  at         ^.^If^'^ 
basal  third.     A  slender  white  outwardly  directed  spur        ^;^    v^- 
from  the  costal  edge  at  basal  fourth  ends  in  the  middle    fio.  8.-head   op 
of  the  cell;  another  heavier  white  line  from  the  mid-       !;'Tk?.'*,'', Z''^''''' 
die  of  costa  curves  outward  and  downward,  following 
the  edge  of  the  cell,  and  joins  an  opposite  congruent  white  line  from 
the  dorsal  edge.     Just  before  apex  is  a  small  white  costal  spot  and  two 
apical  veins  (6  and  4)  are  indicated  by  silvery  white  lines.     All  of  these 
white  markings  are  thinly  edged  by  sparse  black  scales,  and  the  entire 
apical  part  of  the  wing  is  sparsely  sprinkled  with  single  black  scales. 
Cilia  ochreous  sprinkled  with  black.     Hindwings  shining,  dark  ochre- 
ous fuscous.     Abdomen  ochreous.     Legs  silvery  ochreous. 

Alar  expaiuse. — 17  mm. 

Habitat, — Brownsville,  Texas. 

Type.— C^t.  No.  9776,  U.S.N.M. 

A  striking  insect,  described  from  a  unique  male,  easily  distinguished 
by  the  white  head  ornamentation.  The  position  of  the  insect  at  rest 
will  surely  be  found  to  display  this  character  prominently  in  bold  imi- 
tation of  some  of  its  natural  surroundings. 

AMYDRIA  MARJORIELLA  Dietz. 

Amydria  marjorklla  Dietz,  Trans.  Am.  Ent.  Soc.,  XXXI,  p.  11,  pi.  in,  fig.  5. 

Twenty-five  specimens. 

The  erection  by  Doctor  Dietz  ^  of  a  new  subfamily  for  this  and 
allied  genem  is  hardly  warranted.  From  his  own  synoptic  table  it  is 
plain  that  not  one  single  character  given,  nor  any  combination  of  his 
characters  can  be  maintained  in  the  separation  from  his  other  sub- 
family TmeiHce,  In  spite  of  Doctor  Dietz's  claim  that  the  two  ''are 
distinct  and  sharply  defined"  by  ''the  apparently  heretofore  over- 
looked" chai-acter  the  more  or  less  distinct  furcation  of  "  vein  1 J  in  the 
hindwings,"  he  himself  admits  that  this  furcation  occurs  in  Paracle- 

« Trans.  Am.  Ent.  Soc,  XXXI,  1905,  p.  2, 
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rneiisia  Busck  [Brackenridgiaj,  which  he  includes  in  his  subfamiljr 
without  furcation,  and  I  find  this  furcation  also  in  other  genera  [  Greya 
Busck,  Cyane  Chambers]  placed  by  Doctor  Dietz  in  that  division. 

XYLBSTHIA  PRUNIRAMIELLA  Clemens. 

Xylestia  pruniramiella  Clemens,  Dyar,  Cat.  N.  Am.  Lep.  No.  6476. 
One  specimen. 

SETOMORPHA  OPEROSELLA  ZeUer. 

Setomorpha  operosella  Zellbr,  Verb.  k.  k.  zoo.  hot.  Geeell.  Wien,  XXIII,  1873, 

p.  223.— Chambers,  Bull.  U.  S.  Geol.  8urv.,  IV,  1878,  p.  162. --Dyar,  Cat. 

N.  Am.  Lep.,  1903,  No.  6549. 
Setomorpha  inamoenella  Zellkr,  Verb.  k.  k.,  zoo.  hot.  Gesell.  Wien,  XXIII, 

1873,  p.  224. —Chambers,  Bull.  U.  S.  Oeol.  Sun\,  IV,  1878,  p.  162.— Dyar, 

Cat.  N.  Am.  Lep.,  1903,  No.  6650. 
Setomorpha  rudereUa  Zellbr,  V^erb.  k.  k.  zoo.  hot.  Gesell.  Wien,  XXIII,  1878, 

p.  225.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  162.— Dyar,  Cat. 

N.  Am.  Lep.,  1903,  No.  6551. 
Gelechia  miUtimacnUUa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  89. — 

Haoen,  Papilio,  IV,  1884,  p.  99.— Riley,  Smitb,  List  Lep.  Bor.  Am.  1891, 

No.  5414. 
Pluiella  (f)  mulHmaculella  Busck,  Journ.  N.  Y.  Ent.  8oc.,  X,  1902,  p.  97.— Dyar, 

Cat.  N.  Am.  Lep.,  1903,  No.  5509. 
Semiota  operosella  Dietz,  Trans.  Am.  Ent.  Soc.  Pbil.,  XXXI,  1905,  p.  18. 
Semiota  inamoenella  Dietz,  Trans.  Am.  Ent.  Soc.  Pbil.,  XXXI,  1905,  p.  19. 

As  pointed  out  by  Snellen,^  the  two  sexes  of  Zeller's  genus  Seto- 
morpha have   different  venation,   the  males  lacking  vein  4  in  both 

anterior  and  posterior  wings, 
while  the  females  possess  this 
vein  in  both  wings. 

Though  I  called  Doctor  Dietz's 
attention  to  this  fact,  he  has  in 
his  recent  paper*  separated  the 
two  sexes  generically  and  erected 
a  new  genus  Semiota  on  the  male 
characters;  and  though  he  has 
examined  Zeller's  type  of  opero- 
Hella^  which  is,  as  he  says,  a  fe- 
male, he  did  not  make  out  its  different  venation  and  included  it  in  his 
new  genus.  This  genus  Semiota  Dietz  with  inamoenella  as  type  must 
consequently  fall. 

Zeller  says,^ ''  die  beiden  Geschlechter  auch  der  americanischen  Arten 
in  GrOsse  sehr  verschieden  zu  sein  scheinen,"  but  nevertheless  he  makes 
one  species  for  the  male  and  another  for  the  female.     Zeller  evidently 

aTidsch.  voor  Entom.,  1884,  p.  25. 

ft  Trans.  Am.  Ent.  Soc.  Pbil.,  XXXI,  p.  18. 

cVerh.  k.  k.  zool.,  bot.  Gesell.,  Wien.,  XXIII,  1878,  p.  223. 


Fio.  9.— Venation  of  Setomorpha  opkrosella, 

MALE. 
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did  this  on  second  thought  and  after  first  having  considered  them  conspe- 
cific;  this  is  plain  from  his  remark  above  quoted,  taken  in  connection 
with  the  fact  that  he  had  only  a  unique  of  each  of  the  species  before  him. 
I  must  admit  that,  as  long  as  I  ^ 

knew  the  species  from  Zeller's 
types  only,  I  supposed  there  were 
two  species  on  account  of  the  con- 
siderable difference  in  size  of  the 
two  sexes,  which  is  quite  uncom- 
mon in  the  Tineinse;  but  now, 
with  ample  material  before  me, 
of  which  all  the  large  specimens 
(operosella)  are  females  and  all 
the  small  specimens  {inainoendla) 
are  males,  it  is  easy  to  draw  the 
conclusion  concerning  the  synonymy 
two  sexes  of  the  same  species. 

Chambers's  type  in  the  Museum  of  Comparative  25oology,  Cambridge, 
of  Gdechia  mvltimcundella  is  a  male  of  this  same  species. 

While  on  the  subject  of  Doctor  Dietz's  paper  on  this  group  I  may 
point  out  that  some  of  his  generic  names  are  preoccupied,  and  I  propose 
the  following  names  to  take  their  place: 

Uypoplemxi  instead  of  Pwraplesia  Dietz,  not  Felder;  type:  hvschielXa 
Dietz. 

Mea  instead  of  Progona  Dietz,  not  Berg;  type:  akvfinerella  Dietz. 

Dietzia  instead  of  Ahdcohia  Dietz,  not  Ahacofnns  Lacordaire;  type: 
ca/rbonella  Dietz. 


Fio.  10.— Venation  of  Sktomorpha  opirosella, 

FEMALE. 


The  two  names  apply  to  the 


TINEA  NIVEOCAPITBLLA  Chambers. 

Tinea  niveocapUeUa  CnAyiBiRBSy  Dyar,  Cat.  N.  Am.  Lep.,  No.  6616.- 
Am.  Ent.  Soc.  Phila.,  XXXI,  1906,  p.  56. 


-DiKTz,  Trans. 


One  specimen.  No  authentic  specimen  of  this  species  is  extant,  but 
I  identify  with  but  little  hesitancy  the  present  specimen  from  Cham- 
bers' description,  with  which  it  fully  agrees.  Chambers'  type  came 
from  California,  but  the  different  locality  is  hardly  of  sufficient  impor- 
tance in  this  genus  to  make  the  determination  hazardous. 

TINEA  CROCEOVERTICELLA  Chambers. 

Tinea  croceoverticella  Chambers,  Dyar,  Cat  N.  Am.  Lep.,  No.  6600. — Diktz,  Trans. 
Am.  Ent  Soc.  Phila.,  XXXI,  1905,  p.  54. 

One  specimen.  This  is  somewhat  larger  than  Chambers's  measure, 
but,  considering  the  variability  in  size  commonly  found  in  this  genus, 
I  have  no  hesitation  about  referring  it  to  this  species. 

Doctor  Dietz  has  in  his  index  by  mistake  made  a  synonym  by  refer- 
ring to  this  species  as  croceocapiteUa. 
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TINEA  FUSCOPULVELLA  Chambers. 

Tinea  fuscopxdveUa  Chambbrh,  Dyar,  Cat.  N.  Am.  Lep.,  No.  6505. — Dietz,  Trans. 
Am.  Ent  Soc.  Phila.,  XXXI,  1905,  p.  70. 

One  specimen;  the  species  is  new  to  the  U.  S.  National  Museum 
collection. 

EULEPISTE  CRESSONI  Walsingham. 

EulepUte  cressoni  Walsingham,  Dyar,  Cat.  N.  Am.  Lep.,  No.  6579. 

One  specimen. 

EULEPISTE  MACULIFER  Walsingham. 

Exdepiite  mactdifer  Wai^ingham,  Dyar,  Cat.  N.  Am.  I^p.,  No.  6579. 

One  specimen;  this  is  the  first  time  this  species  has  been  received  by 
the  U.  S.  National  Museum  since  Lord  Walsingham's  original  type 
specimen. 

ACROLOPHUS  CERVINUS  Walsingham. 

Acrdophus  cennnm^  Walsingham,  Dyar,  Cat.  N.  Am.  Lep.,  No.  6585. 

Two  specimens. 

ACROLOPHUS  CONFUSELLA  Dyar. 
Two  specimens. 

ACROLOPHUS  HULSTELLUS  Bcutcnmttllcr. 
Acrolophtus  hiUMlus  BEUTKNMyLLER,  Dyar,  Cat.  N.  Am.  Lep.,  No.  6587. 
Several  specimens. 

ANAPHORA  POPEANELLA  Clemens. 
Anaphora  popeanella  ChKUESHf  Dyar,  Cat.  N.  Am.  Lep.,  No.  6594. 
Two  specimens. 

HYPOCLOPUS  GRISEUS  Walsingham. 
Hypodopus  grisem  Walsincjham,  Dyar,  Cat.  N.  Am.  Lep.,  No.  6582. 
Four  specimens. 

HYPOCLOPUS  MORTIPENNELLA  (Grote). 
Hypodoptis  inorti])ennelJa  (trotk,  Dyar,  Cat.  N.  Am.  Lep.,  No.  6583. 
Several  specimens. 
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B}^  Gekrit  S.  Miller,  Jr., 

AitsistatU  Curatory  Divimon  of  Mammals. 


The  U.  S.  National  Museum  contains  62  Malayan  pigs  (51  skins  and 
62  skulls)  presented  by  Dr.  W.  L.  Abbott.  This  collection,  especially 
rich  in  local  species  of  the  Sms  vittatus  group,  was  made  in  the  region 
extending  from  the  Natuna  Islands  on  the  east  to  the  Nicobar  and 
Andaman  Islands  on  the  west,  and  from  Tenasserim  and  the  Mergui 
Archipelago  on  the  north  to  Engano  on  the  south.  Four  particularly 
interesting  specimens  from  Johore  have  also  been  contributed  by  Mr. 
C.  B.  Kloss.  Although  this  material  has  been  gradually  accumulating 
for  nearly  ten  years,  I  have  been  able  to  publish  very  little  concern- 
.  ing  it,  owing  to  lack  of  information  with  regard  to  the  exact  status  of 
some  of  the  earlier-described  Malayan  species.  During  a  recent  visit 
to  Europe  I  was  enabled,  through  the  courtesy  of  the  directors  of  the 
various  institutions,  to  examine  the  collections  of  pigs  in  the  Natural 
History  Museum  in  Berne,  the  Natural  History  Museum  and  Agricul- 
tural High  School  in  Berlin,  the  Natural  History  Museum  in  Leyden, 
and  the  British  Museum  in  London.  Observations  on  all  of  this 
material  form  the  subject  of  these  notes. 

I.— THE    SUS    BARBATUS   GROUP. 

Much  confusion  has  existed  with  regard  to  the  memlicrs  of  the  Sui< 
harhatus  group  occurring  in  Borneo  and  Sumatra,  some  authors  sup- 
posing that  there  are  three  species,  others  that  there  is  only  one. 
This  is  the  result  not  so  much  of  the  lack  of  specimens  as  of  the 
circumstance  that  each  writer  has  worked  separately  and  without  con- 
sulting the  material  studied  by  others.  The  series  that  1  have  exam- 
ined show  that  the  two  islands  are  inhabited  by  at  least  three  species, 
but  that  the  status  of  these  forms  has  hitherto  been  very  imperfectly 
understood. 

The  first  member  of  the  group  to  be  made  known,  the  Bornean  Sm 
harhaUis^  was  briefly  described  in  1839"  by  Muller,  who  subsequently^ 

^Tijdschrift  voor  Natuurlijke  Geschiedenis  en  Physiologie,  V,  p.  149. 
^Verhandel.  over  de  Natuurlijke  Geschiedenis  der  Nederl.  overzeesche  Bezittin- 
gen,  Zoologie,  p.  179,  pis.  xxx  and  xxxi. 
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published  a  more  detailed  account  of  the  animal  with  figures  of  the 
skull  and  of  an  adult  female.  Certain  peculiarities,  probably  arti- 
ficial, of  the  type  specimen  were  the  source  of  much  confusion  in  the 
later  literature.  In  1868^  Gray  made  this  species  the  type  of  a  new 
subgenus,  JtJimi^^  a  name  which  he  afterward*  changed  to  Exihys^  even- 
tually ^  raising  the  group  to  generic  rank.  Nothing  more  of  special 
importance  was  published  imtil  1885,  when  Nehring  recognized  two 
species  among  specimens  from  southern  Borneo,  a  "gigantic"  animal 
which  he  considered  the  same  as  Muller's  8ui^  harhaUiH^  and  an  animal 
of  less  extraordinary  size  to  which  he  applied  the  new  name  Su%  longi- 
rostris,  ^  The  distinctness  of  the  two  species  he  also  clearly  showed 
in  several  later  papers.  *  In  1894  a  third  generic  name,  Rhinosus^  was 
applied  to  the  group.-^  Although  not  dealing  specially  with  the  Bor- 
nean  and  Sumatran  species.  Dr.  Fors^^th  Major's  paper  ''On  Sm  ver- 
rucosus Mull.  &  Schleg.,  and  Allies,  from  the  Eastern  Archipelago"^ 
contains  some  important  data  bearing  on  the  distinctness  of  the  two 
Bornean  forms.  In  1902  I  described  a  Sumatran  representative  of 
Sus  harbatus^  the  loi'al  form  of  Nehring\s  smaller  animal,  as  Sus  oL^ 
This  well -characterized  species,  together  with  Nehring's  even  more 
conspicuously  diflferentiated  Bornean  form,  were  subsequently  regarded 
as  identical  with  Sivs  harhatus  by  Volz,  in  a  very  elaborate  paper  on 
Sumatran  pigs.*  More  recently,  however,  Dr.  F.  A.  Jentiny  has 
recognized  the  distinctness  of  the  three  animals,  and  has  pointed  out 
that  much  of  the  confusion  has  arisen  from  the  fact  that  Nehring 
wrongly  identified  as  Sus  harhatus  his  larger  animal.  Doctor  Jentink 
suggests  that  this  skull  is  that  of  ""an  unknown  very  large  Borneo 
pig,"  a  conclusion  at  which  I  had  arrived  on  seeing  the  specimen 
nearly  a  year  before. 

The  members  of  this  group  are  large  animals,  full-grown  males 
weighing  110  kg.  or  more;  the  body  is  high  and  very  narrow, 
scantily  haired  in  the  adult,  the  head  greatly  elongated,  the  cheeks 
heavily  bearded;  about  midway  between  eye  and  nostril  there  is  on 
each  side  of  the  muzzle  a  warty  outgrowth  covered  with  stiff  antrorse 
bristles,  large  and  conspicuous  in  males,  less  noticeable  in  females, 
though  never  absent,   even  in  the  very  young.     Skull  with  rostral 

«Proc.  !Zool.  Soc,  Tjondon,  p.  32. 
^    ''Catal.  Camiv.  Pachyderm,  and  Edentate  Mamm.,  Brit.  Mus.,  1S69,  p.  339. 
<'Ann.  and  Mag.  Nat.  Hist.,  4th  ser.,  XI,  p.  435,  June,  1873. 
''Zool.  Anzeiger,  VIII,  p.  347,  June  15,  1885. 

<?8itz.-Ber.  Gesellsch.  naturforsch.  Freunde  zu  Berlin,  1886,  j)p.  80-85;  Abhandl. 
u.  Ber.  zool.  anthrop.-ethnogr.  Mus.,  Dresden,  1888-1889,  pp.  1-34;  Sitz.-Ber.  Ge* 
sellsch.  naturforsch.  Freunde  zu  Berlin,  1889,  p.  196. 
/Heude,  M^m.  concemant  THist.  Nat.  de  TEinp.  Chinois,  II,  p.  213  (footnote). 
jrAnn.  and  Mag.  Nat.  Hist.,  6th  ser.,  XIX,  pp.  521-542,  May,  1897. 
AProc.  Biol.  Soc.  Washington,  XV,  p.  51,  March  5,  1902. 
iZool.  Jahrbiicher,  Abth.  Syat.,  XX,  pp.  509-540,  pi.  xviii,  July  16,  1904. 
J'Notes  from  the  Leyden  Museum,  XXVI,  pp.  155-171,  October  16,  1905. 


uigitized  by 


Google 


NO.  1466.  NOTES  ON  MALA  YAN  PIGS—MILLER,  739 


portion  so  long  that  the  distance  from  middle  of .  interorbital  space 
to  tip  of  nasals  is  considerably  more  than  twice  that  from  inter- 
orbital space  to  occipital  crest;  parietal  region  narrowing  to  a  ridge  in 
fully  adult  individuals;  interpterygoid  space  not  extending  forward 
between  palatines;  mandibular  tusk  of  male  with  outer  face  nearly  as 
wide  as  inner  and  about  one  and  one-half  times  as  wide  as  posterior 
face. 

.While  these  characters  appear  to  circumscribe  the  group  very 
definitely,  at  least  so  far  as  the  Bornean  and  Sumatran  species  are 
concerned,  their  taxonomic  importance,  as  well  as  the  question  whether 
EtL8U8  should  be  recognized  either  as  a  subgenus  or  genus,  can  be 
properly  discussed  only  in  connection  with  a  general  revision  of  the 
Malayan  pigs.  The  members  of  the  harbatus  group  are  confined,  so 
far  as  is  now  known,  to  the  islands  of  the  Malay  Archipelago.  The 
range  of  one  species,  however,  extends  to  Batam  Island,  close  to 
the  southern  extremity  of  the  Malay  Peninsula.  The  three  known 
Bornean  and  Sumatran  forms  may  be  distinguished  as  follows: 

KEY  TO  TQB  BORNEAN  AND  SUMATRAN   REPRR8BNTATIVB8  OP  THE  BUS  BARBATrs  GROUP. 

Upper  length  of  skull  in  adult  male  570  mm.  (probably  often  more);  occiput  pro- 
duced conspicuously  behind  foramen  magnum ^S'h;*  gargantiui,  p.  743. 

Upper  length  of  skull  in  adult  male  460-510  mm.;  occiput  scarcely  produced  behind 
foramen  magnum. 
Third  lower  molar  with  three  cross  ridges  and  a  terminal  heel . .  aVm*  barhcUus,  p.  739. 
Third  lower  molar  with  two  cross  ridges  and  a  terminal  heel Sus  oi^  p.  741. 

SUS  BARBATUS  Muller. 

Plates  XXXIX,  XLII,  XLV,  XLVIII,  XLIX,  and  LI. 

1839.  Sus  harbatus  MttLLER,  Tijdschrift  voor  Natuurlijke  Geschiedenis  en  Physi- 

ologie,  V,  p.  149. 
1839-44.  Sus  barbaius  MtJLLKR  and  Schlbgel,  Verhandel.  over  de  Natuurlijke 

Geschiedenis  der  Nederl.  overzeesche  Bezittingen,  zoologie,  p.  179,  pis.  xxx, 

XXXI. 

1885.  Sus  lonffirostris  Nehring,  Zool.  Auzeiger,  VIII,  p.  347,  June  15,  1885. 
1888.  Sus  hngirostris  Nehring,  Abhandl.  u.  Berichte  des  kgl.  zool.  u.  anthrop.- 

ethnogr.  Mus.  zu  Dresden,  1888-1889,  p.  18,  tigs.  13  and  14. 
1902.  Sus  longirostris  Miller,  Proc.  Biol.  Soc.  Washington,  XV,  p.  51,  March  5, 

1902. 

1904.  Sus  barbaius  Volz,  Zool.  Jahrbiicher,  Abth.  Syst.,  XX,  p.  518,  July  16, 
1904  (part). 

1905.  Sus  barbaius  Jentink,  Notes  from  the  I^yden  Museum,  XXVI,  p.  161, 
pis.  II,  V,  October  16,  1905. 

Type  locality. — Banjermassing,  southern  Borneo. 
Geographic  distribution .  —  Bo  rneo ;  J  a  va  ?  ^ 

Characters, — Upper  length  of   skull  of  adult  male,  440-490   mm.; 
occipital  region  bent  upward  so  that  lower  edge  of  condyle  is  consid- 

fl Doctor  Volz  has  shown   (Zool.  Jahrb.  Abth.  Syst.,  XX,  pp.  535-536)   that  the 
occurrence  of  this-animal  in  Java  is  doubtful. 
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erably  above  level  of  alveolar  line,  and  posterior  overhang  of  occiput 
is  only  about  one-fourth  occipital  height  through  condyle  (see  fig.  1); 
ratios  to  basal  length:  of  profile  length,  about  117;  of  height  of  skull 
when  resting  on  mandibles,  about  60;  posterior  molar  both  above  and 
below  long,  the  upper  tooth  containing  a  compressed  anterior  median 
ridge,  a  middle  median  ridge,  and  a  large  terminal  median  heel  in 
addition  to  two  well-developed  bicusped  cross  ridges,  the  lower  tooth 
containing  three  large  bicusped  cross  ridges  and  three  smaller  median 
ridges,  the  last  of  which  forms  the  terminal  heel  (Plate  XLIX,  fig.  1.) 

Medsurements. — For  measurements  see  table,  pages  755  and  756. 

Specimens  examined. — ^Twenty-seven  skulls  of  adults  and  two 
mounted  specimens  from  the  following  localities:  Borneo,  Banjer- 
massing,  2  (1  mounted;  Ley  den);  southeastern  Borneo,  4  (Berlin, 
High  School);  Darvel  Bay,  11  (Berlin,  Museum);  Maruda  Bay,  2 
(Berlin,  Museum);  Marude,  Sarawak,  1  (British  Museum);  Baram,  3 
(British  Museum);  near  Sandakan  (skull  and  mounted  skin;  U.  S. 
National  Museum);  no  exact  locality,  1  (British  Museum);  Java,  no 
exact  locality,  2  (Leyden). 

Remarks. — ^The  series  of  skulls  examined  show  that  the  cranial  and 
dental  characters  of  Sus  harbatus  are  not  subject  to  any  remarkable 
variation.  The  upper  length  in  adult  males  ranges  from  450  to  490 
mm.,  the  larger  skulls  occurring  among  the  older  individuals.  The 
zygomatic  breadth  ranges  from  156  to  178  mm.  The  principal  varia- 
tions in  form  are  due  to  the  greater  or  less  angle  in  the  facial  profile  at 
posterior  extremity  of  nasals  and  to  slight  differences  in  the  width  of 
the  rostrum.  The  Javan  skulls  show  no  appreciable  differences  from 
the  Bomean  specimens.  ^  The  type  of  Sus  longirostris  agrees  perfectly 
with  the  other  skulls  except  for  two  slight  peculiarities:  The  zygoma 
below  and  in  front  of  orbit  is  distinctly  concave  instead  of  swollen  and 
convex,  and  the  edge  of  the  ridge  above  tusks  is  more  noticeably 
thickened  and  turned  inward  than  in  any  other  sp)ecimen  that  I  have 
seen. 

In  the  type  of  Svs  harbatus  (an  adult  female)  the  protuberances  on 
the  muzzle  can  scarcely  be  detected.  Their  position  is,  however,  clearly 
indicated  by  the  usual  tufts  of  bristles,  and  without  doubt  their  appar- 
ent absence  is  due  to  the  treatment  that  the  skin  received  in  the  process 
of  mounting.  This  peculiarity  of  the  original  specimen  is  responsible 
for  much  of  the  confusion  which  has  arisen  with  regard  to  the  specific 
characters  of  the  members  of  this  group.  It  caused  Muller  to  over- 
look the  protuberances  in  describing  Sus  harbatus^  and  hence  led  Nehr- 

«  Their  similarity  to  specimens  from  Borneo  is  so  perfect  as  to  suggest  that  they 
may  have  been  taken  in  that  island.  Diard  worked  in  both  Java  and  Borneo  and 
obtained  Sm  harhaius  near  Pontianak  (see  Jentink,  Notes  from  the  Leyden  Museum, 
XXIV,  p.  164) .  It  is  therefore  by  no  means  impossible  that  an  error  in  labeling 
may  have  occurred. 
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ing  to  regard  the  presence  of  these  structures  as  one  of  the  most 
important  characters  of  Sus  longhostris^  an  error  which  is  repeated 
in  my  account  of  S\ih  oi. 

sus  OI  MiUer. 

Plates  XL,  XLIII,  XL VI,  XLIX,  LII,  and  LXIIL 

1902.  Su»  oi  Miller,  Proc.  Biol.  Soc.  Washington,  XV,  p.  51,  March  5, 1902. 

1904.  Sus  barbatus  Volz,  Zool.  Jahrbiicher,  Abth.  Syst.,  XX,  p.  518,  pi.  xviii, 
July  16,  1904  (part). 

1905.  Su8  oi  Jentink,  Notes  from  the  Leyden  Museum,  XXVI,  p.  165,  pis.  in, 
IV,  and  V,  October  16,  1905. 

Tt/pe  locality. — Indragiri  River,  eastern  Sumatra. 

Oeographi^  distribution. — Eastern  Sumatra;  Rhio  Archipelago 
(Pulo  Kundur**);  Banka. 

Characters. — Upper  length  of  skull  of  adult  male  460-505  mm. ;  gen- 
eral form  of  skull  as  in  Sm  barbatus;  last  molar  both  above  and  below 
smaller  than  in  the  Bornean  animal,  the  upper  tooth  retaining  all  its 
elements,  but  with  its  posterior  portion  much  narrowed,  the  lower 
tooth  (Plate  XLIX,  fig.  3)  lacking  the  terminal  heel,  but  with  the  third 
transverse  ridge  reduced  to  a  terete  heel-like  remnant  (see  also  the 
figure  published  by  Volz).  * 

Meamireineiits.  —For  measurements,  see  table,  pages  755  and  756. 

Specimens  examined. — Nine,  from  the  following  localities:  Indra- 
giri River,  Sumatra,  1;  Palembang,  Sumatra,  2  (Berne);  Banka  Island, 
4;  Pulo  Kundur,  Rhio  Archipelago,  2. 

Remarks.— ^\i\^  species  is  distinguishable  from  Sus  barbatus  chiefly 
by  the  reduced  size  and  complexity  of  the  posterior  lower  molar,  a 
character  shown  by  the  type  and  by  one  of  Doctor  Volz's  Palembang 
specimens,  the  only  adults  yet  known  with  this  tooth  in  good  condi- 
tion. No  tendency  toward  a  similar  reduction  could  be  detected  in 
any  of  the  twenty-seven  adults  of  S\m  barbatm  that  I  have  examined. 
It  is  very  probable  that,  as  Doctor  Jentink  states,  the  skull  is  more 
elongated  than  in  the  Bornean  animal.     Though  the  material  thus  far 

«Thoujj:h  Pulo  Kundur  is  the  only  island  of  the  Rhio  Archipelago  from  which 
specimens  have  been  examined,  the  animal  probably  occurs  throughout  the  group 
wherever  sufficiently  extensive  forests  remain.  In  a  letter  dated  April  21,  1904, 
Doctor  Ablx>tt  writes:  '^Sus  oi  is  found  on  the  other  islands  of  the  Rhio  Archipelago. 
A  watchmaker  named  Maw  here  in  Singapore,  who  ia  a  great  shikari,  told  me  that 
they  got  four — one  big  boar,  a  sow,  and  two  smaller  pigs — a  few  Sundays  ago  over  on 
Pulo  Batam,  opposite  Singapore,  behind  the  little  island  Nongsa.  He  had  never 
seen  them  before  and  did  not  know  what  they  were.  They  put  the  four  carcasses 
into  a  sampan  and  started  to  tow  them  to  Singapore  by  their  lannel.  But  the  sam- 
pan capsize<i  and  all  were  lost.*'  In  a  more  recent  letter  (May  14,  1904)  he  adds 
that  seven  of  these  pigs  instead  of  four  were  killed  on  Pulo  Batam,  and  that  Maw  has 
never  seen  the  animal  in  the  neighborhood  of  Singapore,  although  he  has  been 
shooting  there  for  many  years. 

i'Zool.  Jahrb.,  Abth.  Syst.,  XX,  pi.  xviii.  July  16,  1904. 
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collected  is  hardly  sufficient  to  demonntrate  this,  the  circumstance  that 
one  of  the  three  known  adult  skulls  of  S^is  ol  is  longer  than  an3^ 
among  twenty-seven  of  Sus  harbatiis  strongly  suggests  that  such  is 
the  fact. 

The  seven  skins  collected  by  Doctor  Abbott  show  no  very  striking 
variations  other  than  those  due  to  age.  The  youngest  specimen,  a 
male  from  Pulo  Kundur,  with  head  and  body  860  mm.  in  length  (No. 
122930),  is  a  uniform  blackish  brown  throughout,  the  skin  fairly  well 
covered  by  hair,  except  about  ears  and  along  median  portion  of  under- 
parts,  most  of  the  hairs  tipped  with  dull  ochraceous  buflf,  but  this 
color  quite  inconspicuous  except  along  middle  of  back  and  neck,  where, 
particularly  on  neck,  it  foims  almost  a  light  median  stripe.  The  hairs 
along  ridge  of  back  and  neck  are  lengthened  to  form  a  slight  mane. 
Face  uniformly  covered  with  short,  soft,  unmodified  blackish  hairs, 
which  scarcely  conceal  the  skin.  Rostral  protuberances  distinct, 
almost  naked,  about  the  size  of  small  peas.  The  next  stage  is  repre- 
sented by  the  four  skins  from  Banka — a  female  (No.  124761)  1,090  mm. 
in  length  (head  and  body),  and  three  males  (No.  124716,  No.  124760, 
and  No.  124908),  ranging  from  1,100  to  1,230  mm.  In  each  of  these 
the  body  is  less  thickly  haired  than  in  No.  122930,  though  sufficiently 
clothed  to  give  the  animal  a  blackish  appearance.  Light  tips  to  the 
hairs  occur  very  generally  in  three  of  the  skins,  but  in  the  fourth  they 
are  pmctically  confined  to  the  short  and  inconspicuous  mane.  In  the 
female  and  two  of  the  males  the  beard  is  well  developed,  causing  the 
head  to  appear  much  more  hairy  than  the  body.  It  is  further  made 
conspicuous  by  the  strong  contrast  of  its  light  color  with  the  blackish 
body.  In  the  third  male  (No.  124716)  it  is  partly  grown.  In  all  four 
the  bristles  hide  the  rostral  protuberances,  which,  however,  are  readily 
appreciable  to  the  touch.  Muzzle  and  forehead  blackish,  in  marked 
contrast  with  light  beard.  The  female  from  Pulo  Kundur  (No.  122869), 
with  head  and  body  1,380  mm.  in  length,  though  essentially  like  the 
smaller  individuals,  appears  lighter  in  color  on  account  of  the  more 
sparse  coat.  There  is  a  thin  though  noticeable  mane  along  neck  and 
anterior  half  of  back.  Finally,  in  the  type,  a  young  adult  male  (head 
and  body  1,575  mm.),  the  general  effect  is  that  of  a  naked,  yellowish 
animal,  with  the  body  rather  thickly  sprinkled  with  blackish  bristles, 
the  light  tips  of  which  are  scarcely  noticeable  on  account  of  their  close 
similarity  to  the  color  of  the  skin.  The  body  of  this  animal  is  much 
more  scantily  haired  than  in  either  of  the  two  adults  of  Sus  harbatus 
that  I  have  examined.  (See  Plates  LI  and  LII.)  Only  on  the  cheeks, 
face,  and  throat  is  the  hairy  covering  complete. 
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SUS    GARGANTUA,  new  species. 
Plates  XLI,  XLIV,  XLVII,  XLVIII,  XLIX,  and  L.« 

1885.  Su8  barhatus  Nbhring,  Zool.  Anzeiger,  Vlll,  p.  347,  June  15,  1885.     (Not 

Su8  barhatus  Miiller.) 
1888.  Sus  barbalm  Nbhrin(},  Abhandl.  u.  Berichte  des  kgl.  zool.  u.  anthrop.- 

ethnogr.   Mus.   zu  Dresden,    1888-1889,  p.  21,   %.   15.     (Not  Sits  ftarbaius 

Muller.) 

1904.  Sus  barhatus  Volz,  Zool.  Jahrbucher,  Abth.  Syst.,  XX,  p.  518,  July  16, 
1904.    (Part.) 

1905.  [Sussp.']  Jentink,  Notes  from  the  Leyden  Museum,  XXVI,  p.  160,  Octo- 
ber 16,  1905. 

Type  specimen. — Younjjf  adult  male  (skull  only)  No.  4066,  Agricul- 
tuml  High  School,  Berlin.  Collected  in  southeastern  Borneo  in  1882 
by  Grabowsky. 

Geographic  distrHyiition. — Southeastern  Borneo. 

Chanracters. — Upper  length  of  skull  of  young  adult  male  about  570 
mm*  (in  old  individuals  probably  more);  occipital  region  so  low  that 


Flo.  1.— Diagrammatic  compabison  op  skuli^  op  Sut  barbalus  (A)  and  Sus  gargantua  {B). 

edge  of  condyle  is  scarcely  above  level  of  alveolar  line,  and  so  pro- 


«  For  the  photographs  of  the  type  skull  and  for  permission  to  publish  them  I  am 
indebted  to  Prof.  Paul  Matschie  of  the  Natural  History  Museum,  Berlin,  and  to  the 
authorities  of  the  Agricultural  High  School  of  the  same  city. 


Digitized  by  VjOOQIC 


744  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.  xxx. 


duced  backward  that  posterior  overhang  is  nearly  one-half  occipital 
height  through  condyle  (see  tig.  1);  ratios  to  basal  length:^'  of  profile 
length,  123.1;  of  height  of  skull  when  resting  on  mandibles,  53.8; 
teeth  essentially  as  in  Sits  harhatm,     (Plate  XLIX,  fig.  2,  and  Plate  L.) 

MeaHureinents. — For  nneasurements  see  table,  pages  755  and  756. 

Specliae}is  ewainhwd, — One,  the  type. 

Rema7'ks, — This  strikingly  characterized  species,  the  largest  known 
living  pig,  is  at  once  recognizable  by  the  great  size  of  the  skull  and  by 
the  conspicuously  low,  overhanging  occipital  region.  As  the  type  is  a 
young  adult  with  teeth  even  less  worn  than  in  the  type  of  aSW  oi^  and 
with  the  basioccipital  suture  open  (in  the  type  of  Sm  oi  it  is  closed), 
it  is  not  unr^sonable  to  expect  that  in  aged  individuals  the  skull 
will  be  found  to  reach  the  enormous  length  of  600  mm.  The  exact 
difference  in  form  between  the  skull  of  Sm  gargantiia  and  that  of  Sn» 
harhatiiH  and  Sm  oi^  though  readily  appreciable  to  the  eye  is  not  easy  to 
describe.  If  the  occipital  region  in  the  smaller  animals  were  to  be  drawn 
backward  and  downward  until  the  condyle  nearly  reached  the  level  of 
the  alveolar  line,  it  would  require  only  a  slight  further  increase  in  the 
backward  projection  of  the  occiput  to  give  the  skull  approximately 
the  form  that  it  has  in  the  larger  species.  In  both  the  ratio  of  occipi- 
tal height  through  condyle  to  length  of  skull  is  about  as  1  to  3,  though 
it  is  slightly  more  in  the  smaller  than  in  the  larger  type.  The  less 
relative  height  of  the  skull  of  Siis  gargantua  when  resting  on  the 
mandibles  is  therefore  chiefly  due  to  the  less  relative  elevation  of  the 
condyle  above  the  under  surface  of  the  lower  jaw.    (See  Plate  XLVIII.) 

II.— THE    SUS    CRISTATUS   GROUP. 

It  has  long  been  known  that  pigs  resembling  Sm  oristatm  inhabit 
the  Malay  Peninsula,  but  apparently  no  critical  comparison  has 
recently  been  made  between  these  animals  and  the  true  Sm  cristatm 
of  India.  There  are  fifteen  skins  and  sixteen  skulls  in  the  U.  S. 
National  Museum  collected  by  Doctor  Abbott  on  the  west  side  of  the 
peninsula,  and  also  two  from  Johore  presented  by  Mr.  C.  B.  Kloss. 
Comparison  of  this  material  with  two  specimens  of  Sus  ctnstatus  in 
the  same  museum  and  of  one  of  the  Abbott  skulls  with  the  extensive 
series  of  Indian  specimens  in  the  British  Museum,  shows  that  the 
Malayan  pigs  are  not  Shh  ctuHtafuH^  and  that  among  them  are  repre- 
sented at  least  two  local  forms. 

The  members  of  this  group  are  rather  large  animals,  with  the  gen- 
eral appearance  of  the  European  wild  boar,  to  which  they  are  closely 
related.  The  face  is  without  special  warty  outgrowths  or  peculiar 
developments  of  hair,  though  the  bristles  on  chin  and  beneath  jaws 
are  occasionally  much  elongated.  The  body  is  covered  with  coarse 
hair  that  nearly  or  (^uite  conceals  the  skin,  even  in  fully  adult  animals; 


«  Major,  Ann.  and  Mag.  Nat.  Hist.,  mh  stT.,  XIX,  May,  1897,  pp.  540-541. 
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along  nape  and  anterior  half  of  back  the  bristles  form  a  distinct  mane. 
The  general  color  is  blackish  or  dark  brown,  usually  somewhat  light- 
ened by  ochraceous  or  whitish  tips  and  annulations,  though  sometimes 
almost  uniform.  A  whitish  streak  extends  backward  from  angle  of 
mouth.  Skull  with  rostral  portion  not  specially  elongated,  the  distance 
from  middle  of  interorbital  space  to  tip  of  nasals  never  conspicuously 
more  than  twice  distance  from  same  region  to  posterior  median  point 
of  occiput.  Interpterygoid  fossa  extending  so  far  forward  that  it  lies 
mostly  between  the  posterior  branches  of  the  palatines.  Narrowest 
region  of  parietals  equal  to  about  half  interorbital  space.  Third  lower 
molar  with  at  least  three  median  cusps,  three  paired  ti'ans verse  cusps, 
and  a  terminal  heel  representing  a  modified  fourth  group  of  paired 
cusps.  Mandibular  canine  of  male  with  outer  face  much  shorter  than 
inner  and  barely  equal  to  the  posterior  face. 

In  the  Malay  region  these  pigs  are  strictly  confined  to  the  mainland 
and  the  near-by  islands.  In  the  Archipelago  they  are  replaced  by  the 
members  of  the  closely  related  8ti8  vittatiw  group.  The  species  may 
be  distinguished  as  follows: 

KEY  TO  THB  INDIAN  AND  MALAYAN  FORMS  OP  THE  8U8  CRI8TATIT8  GROUP. 

Ear  large  (about  135  by  130  mm.),  conspicuously  fringed  with  hairs  30  to  60  mm. 
long;  upper  length  of  skull  about  430  mm. ;  third  molar  both  above  and  below  with 
terminal  portion  behind  last  complete  transverse  ridge  highly  complicated  in 
structure,  the  number  of  enamel  spaces  indicated  in  mi  about  10,  in  ma  about  7 
(se^  Plates  LVIII,  fig.  1,  and  LIX,  figs.  1,  2)  Indian Stm  cruOatus 

Ear  medium  (about  106  by  100),  inconspicuously  fringed  with  hairs  less  than  20  mm. 
long;  upper  length  of  skull  usually  less  than  400  mm.;  third  molar  both  above  and 
below  with  terminal  portion  behind  last  complete  transverse  ridge  simple  in  struc- 
ture, the  number  of  enamel  spaces  indicated  in  m?.  4  to  6,  inms  usually  5  (see 
Plates  LVIII,  fig.  2,  and  LIX,  fig.  3)  Malayan. 

Upper  length  of  skull  in  adult  male  about  380  mm Stut  jubatusy  p.  745. 

Upper  length  of  skull  in  adult  male  about  330  mm Sus  jvbaivlus,  p.  746. 

SUS  JUBATUS,  new  species. 
Plates  LV,  LVI,  LVIII,  and  LIX. 

Type.—AA\x\t  male  (skin  and  skull),  No.  83518,  U.S.N.M.  Collected 
in  Trong,  Lower  Siam,  by  Dr.  W.  L.  Abbott,  in  1896. 

Geographic  rUMrihution, — The  range  of  this  species,  so  far  as  defi- 
nitely known,  does  not  extend  beyond  the  central  portion  of  the 
Malay  Peninsula. 

Characters, — In  general  resembling  Sus  cristatus^  but  a  distinctly 
smaller  animal,  the  skull  probably  never  exceeding  400  mm.  in  length, 
the  ears  relatively  smaller  and  almost  naked,  never  with  a  conspicuous 
fringe  of  hairs,  and  the  enamel  pattern  of  the  posterior  portion  of  last 
molar  both  above  and  below  distinctly  less  complicated.  (See  Plates 
LVIII  and  LIX.)  In  Siisn^lsfaUtsth^  terminal  part  of  m^  behind  the 
second  transverse  ridge  cont^iins  from  eight  to  twelve  partly  or  wholly 
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isolated  enamel  spaces,  while  in  Sttajtihatus  there  are  only  from  four 
to  six.  Similarly  in  the  last  lower  molar  of  the  Indian  boar  there  are 
from  six  to  nine  small  cusps  (represented  by  enamel  spaces  in  worn 
teeth)  behind  the  third  transverse  ridge,  while  in  the  Malayan  animal 
there  are  only  from  three  to  five.  In  general  form  the  skulls  of  the 
two  species  do  not  differ  appreciably;  at  least,  no  definite  characters 
are  shown  by  the  specimens  compared. 

Measuretnents, — For  measurements  see  table,  pages  755  and  756. 

Specimens  examined, — Thirteen,  from  the  following  localities: 
Trong,  Lower  Siam,  2  (1  skin);  Victoria  Island,  opposite  Victoria 
Point,  Tenasserim,  1;  Boyces  Point,  Tenasserim,  3  (2  skins);  Tanjong* 
Badak,  Tenasserim,  4;  Charapang,  Tenasserim,  2;  Bok  Pyin,  Tenas- 
serim, 1. 

Hemarhs, — The  series  of  skins  shows  considerable  variation  in  the 
amount  of  light  tipping  to  the  hairs.  In  the  majority  of  cases  a  dull, 
uniform  grizzle  is  produced;  but  some  skins  are  nearly  black,  while  in 
others  the  light  brown  strongly  predominates.  The  mane  is  always 
well  developed  and  the  ear  is  never  distinctly  fringed.  The  light 
streak  extending  back  from  angle  of  mouth  is  invariably  present, 
though  in  none  of  the  skins  is  it  as  well  developed  as  in  some  speci- 
mens of  Sius  vitUitus, 

SUS  JUBATULUS,  new  species. 

Type.—XdiXjM  male  (skin  and  skull).  No.  123918,  U.S.N.M.  Col- 
lected on  Pulo  Teratau  (or  Trotto),  off  west  coast  of  Malay  Peninsula, 
November  11,  1903,  by  Dr.  W.  L.  Abbott.     Original  number,  2869. 

Geographic  distr  Unit  ion. — Pulo  Terabiu,  and  perhaps  other  islands 
off  the  west  coast  of  the  Malay  Peninsula. 

Charact*:T8, — Like  SnsJHhatm^  but  not  as  large;  head  and  bod^^  of 
adult  male  about  1250  mm.;  upper  length  of  skull  of  adult  male  about 
320  mm.  Externally  the  animal  closely  resembles  Sm  juhatus^  except 
for  the  difference  in  size.  The  skull  of  the  type  has  the  brain  case 
relatively  broader  and  shorter  than  in  an\^  of  the  specimens  of  S-iis 
jubatm,,  but  this  ma}'  prove  to  be  an  individual  character.  Otherwise 
it  shows  no  peculiarities  worthy  of  note.  Posterior  molar  both  above 
and  below  (the  only  teeth  in  which  the  enamel  pattern  is  not  worn 
awa}^),  with  cusps  behind  last  transverse  ridge  more  complicated  than 
usual  in  Smjuhatm^  but  in  no  way  approaching  the  conditions  found 
in  Siis  cri'Htatxm, 

Meo^uvemenU, — For  measurements,  see  table,  pages  755  and  756. 

Spec!me7i8  cvantined. — One,  the  type. 

Remarks,-  Tyfo  specimens  from  Kissei*aing  Island,  Mergui  Archi- 
pelago (young  female.  No.  12420f),  February  3,  1904,  and  adult  female. 
No.  124207,  February  4,  1904),  also  represent  a  dwarf  form  of  the 
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crintatus  group,  though  whether  it  is  the  same  as  Shs  jvbatulm  I  am 
unable  to  say.  The  principal  measurements  of  the  adult  skull  are  as 
follows:  Upper  length,  302;  basal  length,  268;  basilar  length,  254; 
palatal  length,  189;  width  of  palate  at  pm  ^,  32;  width  of  palate, 
including  last  molar,  61.6;  least  width  of  palate  at  front  of  last  molar, 
22.4;  zygomatic  breadth,  130;  least  interorbital  breadth,  63.6;  parietal 
constriction,  33;  nasal  breadth  at  posterior  extremity  of  premaxillaries, 
29.6;  length  of  nasals,  144;  occipital  depth,  93.6;  mandible,  228;  max- 
illary toothrow,  112;  m  i,  20  by  18;  m  %  32  by  19.6;  mandibular  tooth- 
row,  106;  m  ^,  20.4  by  15;  m  j,  35.6  by  16.6. 

III.— THE  SUS  VITTATUS  GROUP. 

Throughout  that  portion  of  the  Malay  Archipelago  thus  far  explored 
by  Doctor  Abbott,  the  members  of  the  Suh  mttatm  group  are  the  most 
numerous  of  the  wild  pigs.  They  occur  from  the  Natunas  on  the  east 
to  the  Nicobars  and  Andaniians  on  the  west,  but  are  not  yet  known 
from  the  Malay  Peninsula,  except  at  its  southern  extremity.  Although 
not  certainly  distinguishable  from  Sitsjubahm  in  general  external  fea- 
tures, at  least  so  far  as  these  are  shown  by  the  skins,  the  animals  are 
immediately  recognizable  by  the  reduced  condition  of  the  posterior 
molar.  In  the  upper  jaw  this  tooth  (Plate  LVIII,  fig.  3)  contains  two 
cross  ridges  and  a  very  small  terminal  heel;  while  in  the  lower  jaw 
(Plate  LXIV,  fig.  1)  it  may  tenninate  abruptly  at  the  third  cross 
ridge,  which  is  often  reduced  to  a  single  median  tubercle,  or  a  minute 
supplemental  tubercle  may  occur  behind  this  ridge.  The  lower  canine 
in  males  resembles  that  of  S^is  crUtatus  and  Siui  juhatiis. 

Among  the  forty -one  specimens  in  the  National  Museum,  I  find  the 
following  species: 

KEY  TO  THE  MEMBERS  OF  THE  BUS  VITTATITS  GROUP  COLLECTED    BY  DOCTOR  ABBOTT    AND  MR.  KL088. 

Upper  length  of  skull  in  adult  male  less  than  290  mm.,  in  female  less  than  270  mm. 

length  of  upper  toothrow  about  83  mm Sus  andamanetmsy  p.  754 

Length  of  upper  toothrow  alx)ut  95  mm. 

Palate  wide,  distinctly  exceetling  width  of  m'  posteriorly. 

Siis  nieobaricuSf  p.  754 
Palate  not. very  wide,  scarcely  or  not  exceeding  width  of  m'  i)osteriorly. 

Sus  mimuSj  p.  753 

Upper  length  of  skull  in  adult  male  more  than  290  mm.,  in  female  more  than  270  mm. 

Upper  molars  much  enlargetl,  the  greatest  breadth  of  m'  noticeably  greater  than 

width  of  palate  at  front  of  this  tooth Sus  niadensif^  p,  751 

Upper  molars  not  si)ecially  enlarged,  the  grt»atest  breadth  of  m'  usually  much 

less  than  width  of  palate  at  front  of  this  tooth. 

Width  of  palate  including  third  molars  less  than  half  length  of  toothrow  to 

front  of  canine  in  males  or  to  third  incisor  in  females. 

Width  of  parietal  constriction  equal  to  or  greater  than  combined  width 

of  nasals  at  posterior  extremity  of  premaxillaries  .  .Stis  viUatu»,  p.  748 

Width  of  parietal  constriction  decide<lly  less  than  combine<l  width  of 

nasals  at  posterior  extremity  of  premaxillaries Sus  rhioniSt  p.  749 
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Width  of  palate  including  third  molars  equal  to  or  more  than  half  len^h 
of  toothrow  to  front  of  canine  in  males  or  to  third  incisor  in  females. 
Upper  length  of  skull  about  340  mm.  in  males,  320  mm.  in  females. 

Sus  peninsularii,  p.  749 
Upper  length  of  skull  about  310  mm.  in  males,  285  mm.  in  females. 

An  obvious  though  short  diastema  between  canine  and  first  pre- 
molar   Sus  habiy  p.  752 

No  evident  diastema  between  canine  and  first  premolar. 

8a&  nalunensiSy  p.  753 

SUS  VITTAtUS  MuUer  and  Schlegel. 
Plates  LVIII  and  LXIV. 

1839-44.  Stis  vittcUus  MttLLER  and  Schlegel,  Verhandel.  over  de  Natuurlijke  Ges- 
chiedenis  der  Nederl.  overzeesche  Bezittingen,  Zoologie,  p.  172,  pis.  xxix, 
xxxii.     (Part.) 

1905.  Sus  rittatu^  Jentink,  Notes  from  the  Leyden  Museum,  XXVI,  p.  175, 
October  16,  1905  (name  restricted  to  Sumatran  animal). 

Type  locality, — Sumatra. 

Geographic  diHtribution, — Mainland  of  Sumatra. 

Characters. — Size  about  the  maximum  for  the  group,  bead  and  body 
of  adult  female  about  1250  mm.  (male  not  examined),  upper  length  of 
skull  300  mm.  or  more;  skull  slender,  the  width  of  palate  including 
widest  part  of  posterior  molars  slightly  more  than  half  distance  from 
back  of  last  molar  to  front  of  canine  in  female;  a  distinct  diastema 
between  canine  and  first  premolar;  braincase  not  specially  narrowed 
posteriorly,  the  parietal  constriction  equal  to  or  wider  -than  nasals; 
teeth  of  moderate  size,  the  last  two  upper  molars  together  about  45 
mm.  long;  greatest  breadth  of  last  molar  distinctly  less  than  least 
width  of  palate  at  front  of  this  tooth. 

Measurements, — For  measurements  see  table,  pages  755  and  756. 

Specimens  examined, — Four  collected  by  Doctor  Abbott — one  on  the 
Indragiri  River,  eastern  Sumatm,  three  at  Tarussan  Bay,  western 
Sumatra;  also  the  Sumatran  material  in  Leyden  described  by  Doctor 
Jentink,^  and  that  in  Berne  recorded  by  Doctor  Volz.* 

Reinarlcs, — As  Doctor  Jentink  has  already  pointed  out,  the  pigs  of 
this  group  from  Java  and  Sumatra  are  specifically  distinct.  In  the 
original  discription  and  figures  of  Sus  vittatus  the  two  animals  are 
inextricably  confused.  The  name  has,  however,  been  arbitrarily 
restricted  to  the  Sumatran  form. 

A  young  female  (No.  113034,  August  25,  1901)  from  Linga  Island 
may  represent  either  this  species  or  the  next. 


o  Notes  from  the  leyden  Museum,  XXVI,  pp.  174-17fi,  October,  1906. 
ftZool.  Jahrb.,  Abth.  Syst.,  XX,  pp.  513-618,  July  16,  1904. 
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SUS  RHIONIS,  new  species. 

Plates  LX,  LXl,  and  LXIV. 

Type.— Yoang  adult  male  (skin  and  skull),  No.  122928,  U.S.N. M. 
Collected  on  Pulo  Ungar,  Rhio  Archipelago,  June  26,  1903,  by  Dr. 
W.  L.  Abbott.     Original  number,  2555. 

Characters, — Like  Sm  mttatvs,  but  with  distinctly  narrower  skull, 
the  constriction  of  the  parietals  so  great  that  the  least  width  of  brain- 
case  on  upper  surface  is  in  adults  always  noticeably  less  than  width  of 
both  nasals  together  at  posterior  extremity  of  primaxillaries  (Plate 
LX,  fig.  2;  plate  LXI,  fig.  2).     Teeth  as  in  Sus  vittatus. 

Medsurementa. — For  measurements  see  table,  pages  755  and  756. 

Specimens  examined, — ^Twelve,  from  the  following  islands  in  the 
Rhio  Archipelago:  Pulo  Ungar,  9  (6 skins);  Pulo  Sugi  Bawa,  2  (1  skin); 
Great  Karimon,  1. 

Remarks. — ^The  pigs  from  the  Rhio  Archipelago  show  an  exaggera- 
tion of  the  slenderness  of  skull  that  characterizes  Susvittatus.  This  is 
accompanied  by  a  very  marked  narrowing  of  the  parietal  constriction. 
In  two  skulls  of  adult  female  Sus  mttatus  (Nos.  113151  and  141028, 
U.S.N.M.)  the  least  width  of  this  constriction  is,  respectively,  30  mm. 
and  33  mm.,  while  the  nasal  breadth  at  posterior  extremity  of  premax- 
illary  is  30  mm.  and  28  mm.  In  the  four  males  recorded  by  Doctor 
Volz«  it  is  34  mm.,  34.5  mm.,  34  mm.,  and  31  nun.,  as  compared 
with  nasal  breadths  of  31  mm.,  29  mm.,  34  mm.,  and  30.5  mm.  There- 
fore in  six  adult  skulls  the  parietal  constriction  invariably  equals  or 
exceeds  the  nasal  breadth,  the  averages  for  the  two  measurements 
being  32.7  mm.  and  30.4  mm.  A  like  number  of  adult  skulls  of  Svs 
r/iionwgive  the  following  measurements:  Four  females,  parietal  con- 
striction, 22  mm.,  16.4  mm.,  13  mm.,  and  12.8  mm.;  nasal  breadth,  26 
mm.,  26  mm.,  25  mm.,  and  22.6  mm.;  two  males,  parietal  constriction, 
17  mm.  and  22.6  mm.;  nasal  breadth,  27  mm.  and  30.6  mm.  The 
parietal  constriction  in  these  specimens  is  invariably  narrower  than  the 
nasals;  averages  of  the  two  measurements,  17.3  and  26.3.  The  average 
basal  length  for  the  two  lots  of  skulls  is:  vittahis^  280  nun. ;  rhioms^ 
276  mm.  In  five  immature  specimens  of  Stis  rhionis^  the  parietal 
constriction  is  with  only  one  exception  less  than  the  nasal  breadth; 
in  this  skull  (female  No.  122929)  the  two  measurements  are  the  same. 

Externally  the  animal  resembles  Sus  vittatios^  and  the  skins  show  no 
variations  worthy  of  note. 

SUS  PENINSULARIS,  new  species. 

Plate  LVII. 

Type.—XAxxM  female  (skull  only),  No.  142470,  U.S.N.M.  Collected 
near  foot  of  Gunong  Pulai,  southwestern  Johore,  by  C.  B.  Kloss. 

aZool.  Jahrb.,  Abth.  Syet,  XX,  p.  517,  July  16,  1904^^ 
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Geographic  distribution. — Southern  extremity  of  the  Malay  Penin- 
sula. 

Characters. — Largest  known  member  of  the.  Siis  vittatus  group; 
upper  length  of  skull  in  adult  male  about  340  mm. ;  in  adult  female 
about  320  mm.  Skull  essentially  like  that  of  Siis  vittatus  in  form. 
Teeth  similar  to  those  of  Siis  vittatm.,  but  much  larger,  particularly 
the  last  two  molars  both  above  and  below  (see  table  of  measurements, 
pages  755  and  756).  Owing  to  the  large  size  of  the  skull,  however, 
the  teeth  do  not  encroach  on  the  palate,  as  is  the  case  in  Sus  niadensis. 

Mea9urertie7its. — For  measurements  see  table,  pages  755  and  756. 

Spechnetis  examined. — Four,  all  from  Johore.  The  exact  localities 
are  as  follows:  Gunong  Pulai  (the  type),  Johore  Bahru  (skin  and  skull 
of  immature  male,  No.  125462,  collected  May  5,  1904),  and  Mount 
Austin  (skin  and  skull  of  immature  male,  No.  125463,  collected  May 
23,  1904).  Mr.  Kloss  has  also  presented  the  skull  of  a  young  adult 
male  (No.  142469),  of  which  the  exact  locality  is  not  known. 

Remarks. — This  animal  is  so  large  that  on  first  seeing  the  skulls  of 
the  two  adults  I  mistook  it  for  a  member  of  the  Sxis  cinstatus  group. 
It  is,  however,  readily  distinguishable  from  Sits  jiibatulus^  which  it 
resembles  in  size,  by  the  simpler  structure  of  the  molai's.  In  its  robust 
form  the  skull  of  this  pig  differs  notably  from  that  of  Sus  rhionis,  its 
nearest  ally  geographical  1}'.  As  to  external  chai*acters  the  two  skins 
furnish  no  satisfactory  basis  for  comparison  with  other  forms,  as  both 
are  in  scant,  much-worn  pelage.  On  posterior  half  of  back  there  is 
a  noticeable  sprinkling  of  reddish  bristles,  a  character  which  1  have 
never  seen  in  SuJijuiatiis  or  Susjuhatulus^  but  which  occurs  not  infre- 
quently in  members  of  the  vittatus  group. 

In  cranial  characters  the  two  adults  and  one  of  the  young  (that  from 
Mount  Austin)  show  no  variations  except  those  readily  explained  as 
due  to  differences  in  sex  and  age. 

The  Johore  Bahru  skull,  howevei*  (Plate  LVII,  fig.  1),  differs  remark- 
ably from  these,  as  well  as  from  all  the  other  specimens  of  the  group 
or  of  the  cristatus  group  that  I  have  examined,  in  the  peculiar  shape 
of  the  palatine  and  pterygoid  bones.  In  the  normal  form  the  backward 
prolongations  of  the  palatines  which  bound  the  "interpterygoid"** 
space  diverge  strongly  and  at  the  same  time  rise  noticeably  above  level 
of  palate  (skull  held  upside  down),  so  that  if  continued  backward  they 
would  extend  lateml  to  and  above  tips  of  styloid  processes;  outer 
plate  of  pterygoid  sufficiently  expanded  to  form  between  it  and  the 
rather  short,  broad,  hamular  process  a  deep  pterygoid  fossa;  greatest 
palatal  width,  including  outer  pterygoid  plate,  considerably  more  than 
half  distance  from  posterior  median  edge  of  palate  to  foramen  mag- 
num. In  No.  125462  the  palatine  bones  diverge  so  slightly  and  rise  so 
little  above  level  of  palate  that  the}^  would,  if  extended,  touch  the 

«The  spate  here  lies  chiefly  between  the  jmlatines. 

uigitizea  oy  VjOOQIC 


NO.  1466. 


NOTES  ON  MALA  VAN  PWS— MILLER. 


751 


extremities  of  styloid  processes;  outer  plate  of  pterygoid  so  little 
expanded  that  the  pterygoid  fossa  is  scarcely  more  than  a  flattened 
depression,  from  the  inner  side  of  which  projects  the  long,  slender, 
hamular  process;  greatest  palatal  width,  including  outer  pterygoid 
plate,  much  less  than  half  distance  from  posterior  median  edge  of 
palate  to  foramen  magnum.  That  this  peculiar  structure  is  not  due 
to  immaturity  is  shown  by  the  perfect  constancy  of  the  broadly  diver- 
gent type  at  all  ages,  from  suckling  young  to  the  oldest  adults.  It 
clearly  represents  a  very  unusual  individual  variation  or  a  distinct 
species.  I  find  it  impossible,  however,  to  reach  any  satisfactory  con- 
clusion from  the  material  at  hand. 

SUS  NIADENSIS,  new  species. 
Plates  LXII,  LXIII,.and  LXIV. 

Type.—XAxxM  female  (skin  and  skull)  No.  141167,  U.S.N.M.  Col- 
lected on  Nias  Island,  March  30,  1905,  by  Dr.  W.  L.  Abbott.  Original 
number,  4155. 

Characters. — Similar  to  Sm  vlttatuH^  but  with  posterior  molars  con- 
siderably enlarged,  the  combined  length  of  the  last  two  teeth  more 
than  50  mm.,  the  greatest  width  of  posterior  upj:>er  molar  noticeably 
more  than  least  width  of  palate  at  front  of  this  tooth.  (Plate  LXII 
fig.  1.)  No  evident  diastema  between  canine  and  first  premolar  in 
female  (male  not  known).     Color  normal. 

Measurements, — For  measurements  see  table,  pages  755  and  756. 

Specimens  examined.  — Four  (3  skins),  all  from  Nias  Island. 

Remarks. — ^The  Nias  pig  differs  from  all  the  other  known  members 
of  the  vittatits  group  in  the  conspicuous  enlargement  of  the  posterior 
two  molars  both  above  and  below. 

The  differences  in  size  of  these  teeth  between  this  animal  and  Sus 
vittatns  and  Sus  rhunils  are  as  follows: 


Sus  niadensis 

Do 

Do 

Siu!  vittatus . 

Do 

Do 

Sofl  rhionis.. 

Do 

Do 


Number. 

Sex. 

M». 

141166 

Female 

21.8  by  19.6 

141167 

do 

22.0  by  20.0 

141168 

do 

22. 4  by  20. 0 

113151 

do 

18.0  by  16.0 

141028 

do 

19.0  by  17.0 

141029 

do 

19. 8  by  17.0 

115682 

do 

15. 6  by  15.0 

1229*24 

do 

19. 2  by  16.0 

122925 

do 

18.0  by  15. 8 

M3. 


31.4  by  21.0 
34.0  by  24.0 
33. 0  by  22. 4 
26.0bvl6.4 
27.0  by  20.0 
30.0  by  19.0 
25.0  by  18.0 
26.0  by  18.0 
24.6  by  17.8 


20. 4  by 
21.4  by 
21. 4  by 
17.0  by 

18. 8  by 
19. 8  by 


15.4 
15.8 
16.2 
14.0 
14.0 
14.8 


M,. 


I 


18.8  by 
18. 0  by 


13.4 
13.0 


0  by  17.4 
6  by  19.0 
0  by  19.6 
0  by  16.0 
8  by  16.6 
0  by  15.8 
4  by  15.6 
0  by  16.0 
4  by  15.4 


In  size  and  form  the  skull  closely  agrees  with  that  of  Sus  vittatm^ 
showing  no  tendency  toward  the  broadening  characteristic  of  the  species 
occurring  on  the  islands  north  of  Nias.  In  fact,  so  far  as  can  be 
determined  from  the  material  examined,  the  zygomata  appear  to  be 
less  abruptly  flaring  than  in  the  mainland  pig. 
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SUS  BABI,  new  species. 
Plates  LX  and  LXI. 

Type.—A.An\t  male  (skin  and  skull),  No.  114283,  U.S.N. M.  Col- 
lected on  Pulo  Babi/*  west  Sumatra,  January  14,  1902,  by  Dr.  W.  L. 
Abbott.     Original  number,  1413. 

Geographic  distributian. — Pulo  Babi  and  Pulo  Tuangku,  west 
Sumatra. 

Characters, — About  the  size  of  Sus  vittatus^  but  skull  noticeably 
broader  in  proportion  to  its  length,  the  width  of  palate  including  last 
molars  distinctly  greater  than  half  distance  from  back  of  third  molar 
to  front  of  canine  in  males  or  to  third  incisor  in  females.  (Plate  LX 
fig.  1,  plate  LXI,  fig.  1.)  Combined  length  of  last  two  upper  molars 
about  47  mm.;  greatest  breadth  of  m^  noticeably  less  than  least  width 
of  palate  at  front  of  this  tooth.  A  distinct  though  short  diastema 
between  canine  and  first  premolar.     Color  very  dark. 

Mea^uremcmts, — For  mea^iurements  see  table,  pages  755  and  756. 

Specime7is  ea^amrncd, — Five,  three  (2  skins)  from  Pulo  Babi  and  two 
from  Pulo  Tuangku. 

Bemarks. — In  the  two  skins  from  Pulo  Babi  the  hair  is  very  dark, 
giving  the  animal  a  uniform  blackish  appearance  throughout,  except 
where  the  yellowish  skin  shows  through  at  the  surface.  In  the  type 
the  bristles  of  the  mane  and  forehead  are  rather  noticeably  lightened 
by  wood-brown  annulations,  and  similar  though  shorter  rings  produce 
an  evident  light  band  across  muzzle  about  halfway  between  eye  and 
snout;  throat  with  a  few  scattered  light  tips  and  annulations,  but  these 
not  numerous  enough  to  form  stripes  l>ehind  angles  of  mouth.  In  the 
other  skin  (female,  No.  114282)  even  this  slight  degree  of  light  mark- 
ing is  absent,  and  the  entire  animal  is  practically  black.  One  of  the 
skins  from  Pulo  Tuangku  (female,  No.  114415)  is  nearly  as  dark  as 
the  type,  but  the  other  (male,  No.  114416)  is  of  the  usual  grizzled  style 
of  coloration.  The  skulls  from  the  two  islands  show  no  variations 
worthy  of  note.  Two  females  from  P^ngano — one  (No.  140959)  very 
old,  the  other  (No.  140958)  immature — resemble  Sushabi^  though  1  do 
not  feel  convinced  that  they  should  be  considered  the  same.  Upper 
length  of  skull  of  adult,  298;  parietal  constriction,  29;  nasal  breadth, 
33;  last  upper  molar,  27.6  by  17.6.  In  both  specimens  the  audital 
bullae  are  somewhat  enlarged. 

«  This  island  lies  about  halfway  between  Simalur  and  the  outermost  of  the  Banjak 
group,  Pulo  Bangkaru.  It  is  a  small  island  not  shown  on  ordinary  maps,  and  must 
be  carefully  distinguished  from  Simalur,  often  called  Pulo  Babi  ("Pig  laland"). 


Digitized  by  VjOOQIC 


NO.  I4t56.  NOTES  ON  MALA  YAN  PIGS— MILLER.  753 

SUS  NATUNENSIS  Miller. 

1901.    Sus  natuneyisis  Miller,  Proc.  Washington  Acad.  Sci.,  Ill,  p.  117,  March 
26,  1901. 

Type  locality. — Pulo  Laut,  North  Natuna  Islands. 

Geographic  distribution. — ^The  North  Natuna  Islands. 

Chara/^ters. — Closely  resembling  Smhabi^  but  with  rostral  portion  of 
skull  more  shortened  and  broadened;  width  of  palate,  including  last 
molars,  about  half  as  ^reat  as  distance  from  back  of  third  molar  to 
front  of  third  incisor  in  female  (male  not  known);  no  diastema  between 
canine  and  first  premolar;  color  not  unusually  dark. 

Measurements. — For  measurements  see  table,  pages  755  and  756. 

Specimens  examined. — Three,  the  type  and  a  young  female  (No. 
104857,  skull  only)  from  Pulo  Laut,  and  an  adult  female  (No.  105855) 
from  Pulo  Lingung. 

Remarlcs. — ^TheNatunapig  is  readily  distinguishable  from  8usvittatx(s 
by  its  shorter,  broader  skull  (upper  length  in  adult  females  about 
20  mm.  less  than  in  the  Sumatran  animal,  but  zygomatic  breadth  fully 
as  great  or  slightly  more,  and  combined  breadth  of  nasals  decidedly 
greater).  It  more  closely  resembles  the  geographically  distant  Sus  habi^ 
but  differs  in  its  broader,  more  elevated  brain  case;  parietal  constric- 
tion somewhat  wider  than  nasals,  instead  of  decidedly  naiTower,  as  in 
Svs  habi.  The  toothrow  is  more  crowded  than  in  Svs  dabi^  as  shown 
by  the  anterior  premolars  of  the  upper  jaw. 

SUS  MIMUS,  new  species. 

Type.— Adult  male  (skin  and  skull).  No.  114178,  U.S.N.M.  Col- 
lected on  Simalur  Island,^  West  Sumatra,  November  25,  1901,  by  Dr. 
W.  L.  Abbott.     Original  number,  1353. 

Geographic  distribution. — Simalur  Island. 

Characters. — Like  Stcsbabi,  but  much  smaller;  upper  length  of  skull 
about  280  mm.  in  males,  265  mm.  in  females.  Greatest  width  of  third 
upper  molar  about  equal  to  least  width  of  palate  at  front  of  this  tooth. 
A  short  but  evident  diastema  between  canine  and  first  premolar  in 
female,  but  not  in  male.     Color,  very  dark,  as  in  Sm  habi. 

Measurements. — For  measurements  see  table,  pages  755  and  756. 

Specimens  examined. — Five,  all  from  Simalur  Island. 

Remarks. — This  appears  to  be  a  well-characterized  dwarf  species 
related  to  the  larger  animal  of  Pulo  Babi  and  the  Banjak  Islands,  and 
with  a  similarly  broadened  skull.     It  also  shares  the  uniform  blackish 

coloi-ation  of  the  related  form. 

■  

«Thi8  is  the  northernmost  of  the  larj?e  islands  off  the  west  coast  of  Sumatra.     It  is 
sometimes  known  as  the  Pulo  Babi  (see  under  Sm  babif  p.  752). 
Proc.  N.  M.  vol.  XXX— 06 48 
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SUS  NICOBARICUS  Miller. 
1902.    Sus  nicobaricus  Miller,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  p.  755,  May  29, 1902. 

Type  locality. — Great  Nicobar  Island. 

Geographic  distribution, — This  species  is  known  from  the  type  local- 
ity only,  though  it  probably  occurs  on  other  islands  of  the  Nicobar 
group. 

Characters, — Very  similar  to  Svs  mimtis^  but  rostral  portion  of  skull 
heavier,  palate  wider,  occiput  higher,  and  angle  in  facial  profile  at 
base  of  nasals  much  more  pronounced.  Color,  clear  black  through- 
out, except  for  a  slight  wash  of  brown  on  the  mane.  Hind  feet  of 
type  specimen  white,  but  probably  abnormal  in  color. 

Measurements. — For  measurements  see  table,  pages  756  and  756. 

Speciinens  examined. — Two,  the  type,  and  an  adult  male  (skull  only) 
from  the  type  locality. 

Remarks, — The  pig  of  the  Nicobars  is  closely  allied  to  that  of  Sima- 
lur,  though  the  material  examined  indicates  that  the  animals  are 
specifically  distinct  This  relationship  finds  an  exact  parallel  in  that 
of  the  monkeys,  Macaca  umhrosa  and  M.  fusca,^  inhabiting  the  same 
islands.^ 

SUS  ANDAMANENSIS  Blyth. 
Plate  LXII. 
1858.  Sm  andamanemis  Blyth,  Journ.  Asiat.  Soc.  Bengal,  XXVII,  p.  267. 

Type  locality, — Port  Blair,  South  Andaman  Island. 

Geographic  distrihition. — Andaman  Islands. 

Characters. — Smaller  than  Siis  7nimus  and  Sk-s  nicobaricus;  skull 
(Plate  LXII,  fig.  2)  slender,  essentially  a  miniature  of  that  of  Sus 
vittatus;  a  very  slight  angle  in  facial  profile  at  base  of  nasals;  upper 
toothrow  only  about  83  mm.  in  length.  The  one  skin  seen  is  black, 
with  a  distinct  brownish  wash  on  mane.  The  ears,  cheeks,  muzzle, 
and  throat  are  very  scantily  haired. 

Measurements.  —For  measurements  see  table,  pages  755  and  756. 

Specimens  examined, — Two,  an  adult  male  (skin  and  skull,  No.  111816) 
from  Little  Andaman  Island,  and  a  nearly  adult  female  with  no  definite 
locality  (No.  164755,  Department  of  Anthropology,  a  skull  ornamented 
with  red  paint  by  the  native  Andamanese). 

Bemarks, — ^The  Andaman  pig,  though  strictly  a  member  of  the  Sus 
vittatus  group,*  is  even  more  dwarfed  than  the  small  Sus  mimus  and 
Sus  nicobaricus.  Notwithstanding  its  conspicuously  smaller  size,  Sus 
ajidamanefisis  rather  closely  resembles  Siis  vittatus  of  the  Sumatran 
mainland  in  the  form  of  its  skull,  thus  differing  notably  from  its  near- 
est insular  allies. 

«See  Miller,  Proo.  U.  8.  Nat.  Mas.,  XXIV,  p.  789,  May  28,  1902,  and  XXVI, 
p.  476,  February  3,  1903. 

ft  Comparisons  of  Sus  andamanensis  with  Sus  cristaius  (e.  g.  Miller,  PrOc.  U.  8.  Nat 
Mua.,  XXIV,  pp.  754-757,  May  28,  1902}  are  therefore  very  misleading. 
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5 

EXPLANATION  OF  PLATES. 
[Unless  otherwise  stated  the  figures  are  about  one-third  natural  size.] 
Plate  XXXIX. 
Smbarfxiim  Miiller.     Adult  male,  Cat  No.  34891,  U.S.N.M.     Sandakan,  Borneo. 

Plate  XL. 
SriH  oi  Miller.     Type. 

Plate  XLI. 
Su8  gargantua  Miller.     Type. 

Plate  XLII. 

Sus  barbatus  Muller.     Adult  male,  Cat.  No.  34891,  U.S.N.M.     Sandakan,  Borneo. 

Plate  XLIII. 
Sus  oi  Miller.     Type. 

Plate  XLIV. 
StJLS  gargantua  Miller.     Typ)e. 

Plate  XLV. 

Sus  barbatus  Muller.     Adult  male,  Cat.  No.  34891,  U.S.N.M.     Sandakan,  Borneo. 

,      Plate  XLVI. 
Sus  oi  Miller.     Type. 

Plate  XLVII. 
Sus  gargantua  Miller.     Type. 

Plate  XLVIII. 

1.  Sus  barbatus  Muller.     Adult  male.  Cat.  No.  34891,  U.S.N.M.     Sandakan,  Borneo. 

2.  Sus  gargautiui  Miller.     Type. 

Plate  XLIX. 

1.  Sus  barbatus  Muller.     Adult  male.  Cat.  No.  34891,  U.S.N.M.     Sandakan,  Borneo. 

Mandibular  cheek  teeth,  slightly  reduced. 

2.  Sus  gargantua  Miller.     Type.     Mandibular  cheek  teeth,  slightly  reduced. 

3.  Sus  oi  Miller.     Type.     Mandibular  cheek  teeth,  slightly  reduced. 

Plate  L. 

Sus  gargantua  Miller.     Type.     Maxillary  cheek  teeth,  slightly  reduced. 

Plate  LI. 

Sus  barbatus  Muller.     Adult  male.  Cat.  No.  34891,  U.S.N.M.      Sandakan,  Borneo. 
Greatly  reduced. 

Plate  LII. 

Sus  oi  Miller.    Type.     Greatly  reduced. 

Plate  LIII. 
Shh  cristatus  Wagner.     Adult  male.  Cat.  No.  122536,  U.S.N.M.     Nilgiri  Hills,  India. 

Plate  LIV. 
Sus  cristatus  Wagner.     Adult  male,  Cat.  No.  122536,  U.S.N.M.     Nilgiri  Hills,  India. 
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Plate  LV. 
S:(.HJnbatu8  Miller.     Type. 

Plate  LVI. 
Swjubatus  Miller.    Type. 

Plate  LVII. 

1.  Sm  pminmdarisf  Young  male,  Cat.  No.  125462,  U.S.N.M.     Johore  Bahru,  Johore. 

2.  Sus  peninsularis  Young  male,  Cat.  No.  125463,  U.S.N.M.     Mount  Austin,  Johore. 

Plate  LVIII. 

1 .  Sus  criatatusWagner.     Adult  male,  Cat.  No.  122536,  U.S.N.M.     Nilgiri  Hilla,  India. 

(About  I  nat.  size).    Maxillary  teeth. 

2.  Stujubatus  Miller.    Type.     (About  J  nat.  size).     Maxillary  teeth. 

3.  .S-M*  ntto/u* MuUerandSchlegel.    Adult  female,  Cat.  No.  141028,  U.S.N.M.   Taruasan 

Bay,  west  Sumatra.     (About  i  nat.  size).     Maxillary  teeth. 

Plate  LIX. 

1.  Sus  crisUUtut  Wagner.    Adult  male,  Cat.  No.  122536,  U.S.N.M.    Nilgiri  Hills,  India. 

(About  i  nat.  size. )    Mandibular  teeth. 

2.  Sus  cristalus  Wagner,  or  closely  related  form,  Cat.  No.  61310,  U.8.N.M.     Ceylon. 

(About  i  nat  size. )     Mandibular  teeth. 

3.  Sus  jubatus  Miller.    Type.     (About  J  nat.  size.)     Mandibular  teeth. 

Plate  LX. 

1.  *Sm«  6a6i  Miller.     Type. 

2.  Sus  rhionis  Miller.    Type. 

Plate  LXI. 

1.  Sus  babi  Miller.     Type. 

2.  Sus  rhionis  Miller.     Type. 

Plate  LXII. 

1.  Sus  niadensis  Miller.     Type. 

2.  Sus  andamanensis  Blyth.    Adult  male.  Cat.  No.  111816,  U.S.N.M.    Little  Andaman 

Island. 

Plate  LXIII. 

1.  Sus  niadensis  Miller.     Young  female,  Cat.  No.  141169,  U.S.N.M.     Nias  Island, 

west  Sumatra. 

2.  Sus  oi  Miller.     Young  male,  Cat.   No.  122930,  U.S.N.M.     Pulo  Kundur,  Rhio 

Archipelago. 

Plate  LXIV. 

1.  Sus  viUaius  Muller  and  Schlegel.      Adult  female,  Cat.  No.  141028,  U.S.N.M* 

Tarussan  Bay,  west  Sumatra.     (About  I  nat.  size.)    Mandibular  teeth. 

2.  Sus  niadenm  Miller.    Type.     (Alwut  J  nat.  size.)     Mandibular  teeth. 

3.  /Su«  r/iionw  Miller.    Type.     ( About  |  nat.  size. )    Mandibular  teeth. 
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SUS  BARBATUS. 
For  explanation  of  plate  see  page  757. 
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Sus  oi.    Type. 
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SUS  BARBATUS. 

For  explanation  of  plate  see  paoe  757. 
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Sus  01.    Type. 

F0«  EXPLANATION  OF  PLATE  SEE  PAGE  757. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.   NATIONAL  MUSEUM  PROCEEDINGS,  VOL.  XXX     PL.  XLIV 


SUS  QARQANTUA.     TYPE. 
For  explanation  of  plate  see  paoe  757. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.    NATrONAL    MUSEUM  PROCEEDINGS,  VOL.   XXX     PL.  XLV 


SUS  BARBATUS. 
For  explanation  of  plate  see  page  757. 
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Sus  oi.    Type. 

For  explanation  of  plate  see  page  757. 
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SUS  GARGANTUA.     TyPE. 
For  explanation  of  plate  see  paoe  757. 
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1.  SUS  BARBATUS.— 2.  SUS  QARQANTUA.     TYPE.— 3.  SUS  01.     TYPE. 
For  explanation  of  plate  see  page  757. 
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For  explanation  of  plate  see  paoe  757. 
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SUS  CRIST ATUS. 
For  explanation  of  plate  see  paoe  757. 
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Sus  JUBATUS.    Type. 

For  explanation  of  plate  see  page  758. 
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Sus  juBATus.    Type. 

For  explanation  of  plate  see  page  75a 
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1.  SUS  PEN  INSULAR  IS?— 2.  SUS  PENINSULARIS. 

For  EXPLANATIOr4  OF  PLATE  SEE  PAGE  758. 
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1.  SUS  CRISTATUS.— 2.  SUS  JUBATUS.     TYPE.— 3.  SUS  VITATTUS. 
For  explanation  of  plate  see  paoe  758. 
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1 ,  2.  SUS  CRISTATUS.— 3.  SUS  JUBATUS.     TYPE. 
For  explanation  of  plate  see  page  758. 
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1.  Sus  BABi.    Type.— 2.  Sus  rhionis.    Type. 

For  explanation  of  plate  see  page  758. 
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For  explanation  of  plate  see  page  758. 
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1.  SUS  NIADENSIS.     TYPE.— 2.  SUS  ANDAMANENSIS. 
For  explanation  of  plate  see  paoe  758. 
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1 .    BUS  NIADENSIS.--2.  SUS  Ol. 
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A  NEW  AMERICAN  PENTREMITE 


By  Charles  Schuchert, 

Of  Yale  rnirermiyy  New  Haveriy  Connecticut, 


The  new  American  Pefitremztes  here  described  was  found  by  Dr. 
S.  W.  McCallie,  assistant  State  geologist  of  Georgia,  in  the  Bangor 
limestone  of  Georgia,  and  several  months  ago  was  forwarded  to  the 
writer  for  description,  and  presented  to  the  U.  S.  National  Museum. 
Doctor  McCallie  has  referred  to  the  occurrence  of  this  Pentremites  in 
his  Report  on  the  Coal  Deposits  of  Georgia,  ^  where  notes  on  the  stra- 
tigraphy may  be  found. 

PENTREMITES  MACCALLIEI,  new  species. 

Theca  elongate,  conical,  and  very  large,  having  a  length  of  57  mm. 
and  a  width  of  about  40  mm.    Base  inverted-cone  shaped,  large,  i-apidly 


Fig.  1.— a.  The  distorted  specimen  of  Pentremitk8  maccalliei  slightly  tilted  so  as  to  bring 

OUT   MORE  NEARLY  THE  NORMAL  FORM.      NATURAL   SIZE.     6,    SiDE  VIEW  SHOWING  AMOUNT  OF  DIS- 
TORTION. 

expanding,  a  little  less  than  one-fourth  the  total  length  of  theca, 
deeply  pentalobate  and  with  the  basal  plates  sharply  delimited  from 

aGeol.  Surv.  Georgia,  Bull.  No.  12,  1904,  p.  16. 
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the  radials.  Ambulacra  very  large,  three-fourths  the  length  of  the 
theca,  with  flat  sides  sloping  down  to  the  depressed  median  groove. 
Length  of  each  ambulacrum  about  45  mm.,  greatest  width  about  9  or 

10  mm.  There  are  about  26  ambulacral 
grooves  in  10  mm.  Interambulaciul 
areas  deeply  and  angularly  indented. 
Deltoids  very  long  and  narrow. 

Reinarh*, — In  the  structure  of  the 
ambulacra,  the  deep  interanibulaci-al 
areas,  and  form  of  basal  half,  the  new 
species  agrees  very  nearly  with  P.  fttd- 
catm  Roemer.  It  differs,  however,  in 
being  twice  as  large  as 
the  average  adult  speci- 
men of  that  species,  and 
in  the  more  important 
particular  that  its  apical 
end  is  longer  and  more  attenuate.  The  deltoids  also 
are  correspondingl}^  longer  and  narrower.  The  re- 
cently described  P.  fohsi^  has  similar  ambulacra  and 
equals  1\  maccalliei  in  size  l)ut  differs  decidedly  in 
having  flat  instead  of  deeply  concave  interambulacral 
spaces.  Finally,  1\  obemis  Lyon,  an  even  larger  species,  while  being 
similarly  pentalobate  in  cross  section,  has  very  diflferent  ambulacra, 
these  being  biconvex  in  transverse  contour,  as  in  P,  godm\i  De  France 
and  its  allies.  As  the  new  species  is  bavsed  on  a  single  mature  example, 
nothing  can  be  given  regarding  the  developmental  changes. 

Formation  and  locality .—"Wx^  specimen  was  found  by  Dr.  S.  W. 
McCallie  in  the  Bangor  limestone  in  an  old  lime  quarry  in  Nickajack 
gulch,  a  short  distance  below  the  coke  ovens  at  Cole  City,  Georgia. 
Holotype.—G2Lt.  No.  35689,  U.S.N.M. 


Fig.  2.— Basal  view  of  Pentremites 
maccalliei  in  outline,  re9tored  to 

PROBABLE  NORMAL  FORM. 


ATA. 

Fig.  8.— Section  of 

PSNTBEMrrSS  MAC- 
CALUEI  across  AN 
AMBULACRAL  FUR- 
ROW, SHOWING  THE 
VERY  SLIGHT  CON- 
VEXITY OF  THE 
SLOPES  ON  EITHER 
SIDE  OF  THE  MEDI- 
AN GROOVE. 


oUlrich,  U.  S.  Geol.  Surv.,  Prof.  Paper  No.  36,  1905,  pi.  vii,  figs.  6  to  9. 
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ON  A  COLLECTION  OF  FISHES  MADE  BY  P.   O.  SIMONS 
IN  ECUADOR  AND  PERU. 


By  Edwin  Chapin  Starks, 

Of  Stanford  University^  CcUifomia, 


The  collection  on  which  this  paper  is  based  includes  both  marine 
and  fresh- water  species,  and  was  made  by  the  late  Mr.  P.  O.  Simons, 
in  Ecuador  and  Peru,  during  the  winter  of  1898  and  1899. 

With  one  or  two  exceptions  the  marine  fishes  were  collected  at 
Guayaquil,.  Ecuador,  and  Callao,  Peru.  They  illustrate  very  well  the 
faunal  relations  of  these  localities.  Guayaquil  lies  about  equidistant 
between  Panama  and  Callao,  but  belongs  distinctly  to  the  faunal  region 
of  Panama  and  northward. 

All  of  the  44  species  that  were  taken  at  Guayaquil  a?fe  also  found  at 
Panama,  with  the  exception  of  three  species  described  as  new  from 
Guayaquil  and  one  species  of  the  southern  fauna  not  extending  north 
of  Guayaquil  (mentioned  below).  Sixteen  of  these  have  not  been 
taken  north  of  Panama  and  24  extend  their  mngc  to  the  Gulf  of 
California. 

Of  the  34  species  collected  at  Callao  23  have  not  been  taken  farther 
north,  11  have  been  taken  north  to  the  Gulf  of  California,  and  the 
other  one  not  north  of  Guayaquil. 

Thus  it  appears  that  with  a  single  exception  the  fishes  extending 
their  range  north  of  Callao  are  species  of  wide  distribution.  Five  of 
the  eleven  can  not  perhaps  fairly  be  considered  in  this  connection. 
Sphyrna  zygsena^  Scomber  japonicm^  Sarda  cfuletms^  Caulolutilu^ 
priiiceps are  of  such  very  wide  distribution,  and  AnisotremuH  Hcapvlaris 
was,  with  little  doubt,  erroneously  reported  from  Mexico. 

The  species  of  Guayaquil  are  in  all  cases  very  much  darker  than  the 
same  species  from  Panama,  making  it  appear  probable  that  the  faunas 
of  these  two  localities,  though  similar,  do  not  intermingle. 

The  drawings  for  this  paper  were  made  by  Chloe  Lesley  Starks. 
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Table  of  distribution. 


Name. 


Carchariat  cunirai9 

Oarcharius  cerdcUe 

Sphyma  tygttna 

^tiifrna  tiwiro 

Khitwbatus  Uucorhy7ichu» 
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Family  GALEID/E. 

I.  CARCH ARIAS  AZUREUS  GUbert  and  Starks. 

A  specimen  considerably  larger  than  the  type,  and  agreeing  with  it 
very  well  in  all  essential  chai*acters,  was  collected  at  Guayaquil,  Ecua- 
dor. It  was  preserved  in  alcohol  as  a  partially  skinned  specimen. 
As  in  the  type,  the  claspers  are  undeveloped  and  fail  to  reach  to  the 
posterior  margin  of  the  ventral  fins. 

2.  CARCH  ARIAS  CERDALE  (Gilbert). 

Three  small  specimens  from  Guayaquil  agree  very  well  with  the 
typical  specimens  from  Panama. 

Family  SPHYRNIDiE. 

3.  SPHYRNA  ZYQ/ENA  (Linnaus). 
One  specimen  from*  Callao,  Peru. 

4.  SPHYRNA  TIBURO  (Linnfleus). 

A  specimen  collected  at  Guayaquil,  Ecuador.  Although  this  species 
was  not  reported  from  the  Pacific  until  1895,  it  appears  to  be  as  com- 
mon as  S.  tudes^  and  will  probably  be  found  to  have  as  wide  a  range, 
at  least  in  American  waters. 

Family  KHINOBATID^.. 

5.  RHINOBATUS  LEUCORHYNCHUS  (Gunther). 

A  specimen  43  cm.  in  length  from  Guayaquil,  Ecuador.  It  differs 
from  a  specimen  from  Panama,  38  cm.  in  length,  in  having  the  snout 
more  blunt,  the  rostral  ridges  not  so  narrow,  and  the  lateral  edge  of 
disk  a  little  more  concave.  In  all  of  these  respects  about  intermedi- 
ate between  the  Panama  specimen  and  a  specimen  of  H,  glaiwosti^na 
from  Mazatlan,  57  cm.  long.  *  It  has  no  trace,  however,  of  the  charac- 
teristic slate-colored  spots  on  the  back  or  the  dark  blotch  under  the 
tip  of  the  snout  of  R.  glaucoHtnjma.  Both  specimens  of  R,  leucorhyn- 
chu^  have  the  dorsals  darker  than  in  R.  glaucostigma^  and  the  shagreen 
appears  to  be  a  little  rougher  and  coarser. 


Digitized  by  VjOOQIC 


764  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


.   Family  CHIM^RID^. 

6.  CALLORHYNCHUS  CALLORHYNCHUS  Linnaeus. 

A  specimen  67  cm.  in  length  was  collected  at  Callao,  Peru.  It 
differs  in  no  essential  characters  from  a  specimen  of  this  species  from 
New  Zealand  in  the  Stanford  University  collections. 

Body  strongly  compressed,  twice  as  high  as  thick  below  first  dorsal 
spine,  where  it  is  one-fourth  of  entire  length  to  base  of  upper  caudal 
lobe.  Body  thence  tapering  rapidly  back  tx)  the  rather  slender  caudal 
peduncle.  Upper  anterior  profile  forming  an  even,  moderate  curve 
to  a  point  in  front  of  and  on  a  level  with  eye,  where  it  is  very  slightly 
produced.  Eye  contained  3f  times  in  the  space  obliquely  upward 
from  its  posterior  margin  to  base  of  dorsal  spine,  and  situated  mid- 
way between  dorsal  spine  and  tip  of  snout  (without  rostral  process). 
Dental  plates  agreeing  well  with  the  picture  published  by  Garman." 

Front  of  pectoral  one  diameter  of  eye  behind  front  of  dorsal  spine. 
Base  of  first  dorsal  contained  2f  times  in  space  between  dorsals;  base 
of  second  dorsal  equal  to  this  space  and  equal  to  depth  of  iKxly  under 
dorsal  spine.  Posterior  end  of  base  of  ventral  under  front  of  second 
dorsal.  Tip  of  pectoral  when  fin  is  held  close  to  body  reaches  to  pos- 
terior end  of  ventral  base. 

Color  dark  silvery  with  large,  obscure,  dark,  round  blotches  on 
upper  part  of  side  and  back;  one  series  of  these  along  lateral  line  and 
traces  of  one  below.  A  broken,  dark  band  connects  the  dorsals  and 
is  separated  from  its  fellow  of  the  opposite  side  by  a  light  streak  on 
median  line  of  back.  A  large,  dusky  blotch  below  eye;  one  on  each 
side  of  dorsal  spine;  one  on  opercular  region,  and  one  above  base  of 
ventral.  Fins  all  dark.  These  markings  are  all  more  conspicuous  on 
the  New  Zealand  specimen. 

Family  SILUKID^.. 

7.  FELICHTHYS  PANAMENSIS  (GUI). 

A  specimen  20  cm.  in  length  from  Guayaquil  differs  from  specimens 
from  Panama  only  in  having  the  barbels  a  little  longer  and  the  dorsal 
shield  a  little  wider  and  more  deeply  sculptured.  The  width  of  the 
dorsal  shield  measured  from  side  to  side,  without  considering  the 
transverse  curve  of  the  back,  is  one-third  of  the  length  of  the  head. 
The  maxillary  barbel  reaches  to  the  middle  of  the  ventrals;  the  pecto- 
ral filament  to  the  middle  of  the  anal. 

8.  GALEICHTHYS  SIMONSI,  new  species. 

Head,  3it  in  length  without  caudal;  depth,  5.  Eye,  6J  in  head;  snout, 
2J;  width  between  angles  of  mouth,  2i;  width  of  head,  1|;  dorsal 
spine.  If;  first  dorsal  ray,  If;  pectoral  spine,  1|;  ventral  fin,  2i;  long*- 
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est  anal  ray,  2J;  base  of  adipose  dorsal,  4;  depth  of  caudal  peduncle, 
4.     Dorsal,  1,  6;  anal,  16. 

Upper  anterior  profile  nearly  straigfht  to  above  eyes,  thence  slightly 
convex  to  tip  of  snout.     Top  of  head  more  evenl}^  granular  than  in  G. 


Fig.  1.— Oalkichthyh  himonsi. 

jordani^  the  granulated  area  not  irregularly  striated  anteriorl}^  and 
extending  farther  forward,  or  to  above  front  of  pupil  in  the  usual  two 
diverging  points.  Fontanel  groove  reaching  to  within  half  a  diameter 
of  the  eye  of  the  occipital  process.  The  groove  tapers  at  both  ends, 
and  is  not  wider  anteriorly;  at  its  middle,  where  it  enters  the  granu- 
lated area,  it  is  slightly  constricted.     The  ridge  of  the  occipital  process 


Fig.  2.— Galeichthys  himonsi. 


is  not  so  sharp  und  high,  the  sides  more  gently  sloping  than  in  G.  jor- 
pani;  the  width  of  the  process  equals  its  length.  The  snout,  as  viewed 
from  above,  is  more  truncate  than  in  G,  jordani;  the  eye  is  a  little 
larger.     The  palatine  patches  of  teeth  are  smaller,  more  diverging,  and 


Digitized  by  VjOOQIC 


766  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


not  sanearly  rounded;  the  width  of  each  patch  is  half  its  length.  The 
vomerine  patches  are  not  separated,  though  notched  at  the  median  line 
before  and  behind. 

Maxillary  barbel  reaching  just  past  base  of  pectoral  spine,  not  quite 
to  pectoral  pore;  postmental  barbels  to  edge  of  branchiostegal  mem- 
brane; mental  barbels  two-thirds  of  the  distance  from  their  base  to 
edge  of  branchiostegal  membrane.  Pectoral  pore  very  smal  1 .  Humeral 
spine  more  slender  than  in  G,  jordanl^  and  more  concave  on  upper 
edge,  making  its  point  more  acute.     Gill  rakers,  5+10. 

Color  very  dark  brown,  nearly  black  on  upper  parts;  lower  parts 
silvery  white.  The  dark  color  of  back  gradually  changing  to  the  white 
of  lower  parts  on  body,  but  on  anterior  part  of  head  the  dark  color 
extends  down  td  a  little  below  eye  and  changes  abruptly  to  white;  the 
change  is  more  gradual  on  opercular  region.  A  large  black  spot  just 
behind  gill  opening  covers  humeral  spine.  Base  of  dorsal  spine  dark, 
the  rest  of  the  fin  pale,  adipose  dorsal  dusky  only  at  base.  A  jet  black 
blotch  covers  nearly  the  entire  anal  fin,  beginning  sharply  at  the  base 
of  the  fin  in  strong  contrast  with  the  pure  white  of  body  just  al>ove, 
leaving  a  narrow  light  border  along  the  anterior  edge  of  fin,  and  a 
broader  one  across  tips  of  rays.  A  similar  spot  on  ventrals,  but  dif- 
fused upward  into  the  silvery  white  of  belly,  extending  farther  toward 
tips  of  rays  on  upper  surface  of  fin  than  on  lower.  Upper  surface  of 
pectoral  dark  at  base  of  .rays,  becoming  lighter  toward  ends  of  ray;$, 
not  nearly  so  dark  as  on  other  lower  fins  except  on  a  small  region  at 
base.  Lower  surface  of  pectoral  slightly  dusk3\  Caudal  without 
color.     Maxillary  barbel  black. 

The  type  and  sole  specimen  was  collected  at  Callao,  Peru.  It  is  255 
mm.  in  entire  length,  and  is  deposited  in  the  U.  S.  National  Museum, 
Cat.  No.  53466. 

This  species  is  named  for  Mr.  P.  O.  Simons,  whose  life  was  lost 
while  making  this  and  other  collections  in  South  America. 

g.  LEPTARIUS  DOWI  Gill. 

A  single  specimen  from  Guayiiquil  does  not  differ  from  Panama 
specimens. 

lo.  NETUMA  KESSLERI   ( Stcindachner) . 

A  single  specimen  collected  at  Guayaquil.  It  has  been  compared 
with  specimens  from  Panama  and  found  to  differ  in  no  particular. 

II.  TACHYSURUS  EQUATORIALIS,   new  species. 

Head,  Z-^^  in  length  to  base  of  caudal;  depth,  5|.  Eye,  5  in  head; 
snout,  3;  width  between  angles  of  mouth,  3;  width  of  head,  li,  length 
of  dorsal  spine,  H;  first  dorsal  i*ay,  li;  first  pectoral  ray,  1|;  ventral 
fin,  18;  longest  anal  ray,  2;  base  of  adipose  dorsal,  3;  depth  of  caudal 
peduncle,  3.     Dorsal,  I,  (>;  anal,  23. 
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Upper  anterior  profile  appearing  perfectly  stmight,  and  rather 
steeply  sloping  from  the  dorsal  spine  nearly  to  the  tip  of  the  snout, 
where  it  curves  very  slightly  downward.     Head  as  viewed  from  the 


FlO.  3.— TACHYSURUS  £QUAT0BIALI8. 


side  sharply  wedge-shaped.  Top  of  head  very  finely  granular;  the 
granulated  area  ends  some  distance  behind  the  eyes,  but  is  continued 
forward  to  a  point  on  each  side,  as  a  slightly  rugose  surf  ace  covered  by 


Fig.  4.— TACHY8CRU8  EQUATORIALIS. 


thin  skin,  to  opposite  the  posterior  margin  of  the  eyes.  The  fontanel 
groove  fails  to  reach  the  occipital  process  by  a  distance  equal  to  the 
vertical  diameter  of  the  eye;  its  widest  and  deepest  part  is  where  it 
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traverses  the  granulated  area  on  top  of  head,  where  for  a  distance 
equal  to  the  long  diameter  of  the  eye  it  is  sharply  defined,  and  as  wide 
and  deep  as  the  base  of  the  slender  maxillary  barbel.  Posteriorly  it 
ends  in  a  point;  anteriorly  it  is  continued  as  a  faint  line  with  indefinite 
gently  rounded  edges  to  in  front  of  the  eyes,  where  it  abruptly 
becomes  wider,  deeper,  and  sharply  defined  for  a  short  distance  and 
ends  opposite  the  posterior  nostril.  Occipital  process  as  wide  as  its 
length  with  the  addition  of  the  median  length  of  the  very  narrow 
dorsal  plate.  The  keel  of  the  occipital  process  is  sharp  and  high,  with 
a  slightly  concave  area  on  each  side  of  it;  at  a  little  behind  the  middle 
of  its  length  its  sides  slope  away  from  the  median  keel  at  an  angle  of 
45^.  Snout  as  viewed  from  above  rather  narrow  and  evenly  rounded. 
Premaxillary  band  of  teeth  as  long  as  eye  and  one-fifth  as  wide; 
palatine  patches  small,  elliptical,  and  widely  separated,  each  bearing 
about  30  bluntly  rounded  teeth;  length  of  each  patch  two-fifths  of 
length  of  eye  and  half  as  wide  as  long.  Posterior,  median,  mandibular 
teeth  not  enlarged  as  in  other  species.  Eye  large;  scarcely  above  level 
of  mouth;  the  beginning  of  \t»  posterior  fifth  at  middle  of  length  of 
head.  Maxillary  barbel  reaching  to  axillary  pore;  postmental  barbel 
to  base  of  pe<^toral  spine;  and  mental  barbel  to  base  of  branchiostegal 
membrane.  Branchiostegal  membrane  forming  a  fold  across  isthmus. 
Gill  rakers  rather  lopg  and  slender;  those  near  angle  of  arch  half  as 
long  as  eye;  6  -f  13  in  number. 

Pectoral  reaching  to  opposite  base  of  last  dorsal  ray;  the  ventrals 

not  quite  to  front  of  anal.     Anal  high  anteriorly;  its  posterior  edge 

.very  slightly  concave;  its  last  ray  coterminous  with  tip  of  adipose 

dorsal.     Posterior  end  of  base  of  adipose  dorsal  two-thirds  of  head's 

length  from  base  of  caudal  rays. 

Color  very  dark  brown  above,  (^hanging  gradually  on  sides  to  dirty 
white  on  lower  parts;  head  dark  to  below  eye;  barbels  all  black; 
dorsal  and  adipose  dorsal  dusky;  anterior  half  of  anal  growing. lighter 
behind;  upper  surface  of  ventral  and  pectoral  blue  black;  the  former 
growinglighter  toward  \?nds  of  rays;  their  lower  surface  dusky;  caudal 
dusky. 

This  species  appears  to  be  related  to  T.  stemdachneri^  but  not 
closely.  The  eye  is  n)uch  larger,  the  occipital  process  much  sharper, 
the  fontanel  not  so  large;  the  profile  straighter  and  steeper;  the  head 
sharper;  and  the  character  of  the  mandibular  teeth  different. 

The  type  and  sole  specimen  of  this  species  was  collected  at  Guaya- 
quil, Ecuador.  It  is  11)3  mm.  in  length  and  is  deposited  in  the  U.  S. 
National  Museuin,  Cat.  No.  53470. 
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12.  RHAMDIA  GILLI,  new  species. 
Plate  LXV,  fig.  1. 

Head,  4  to  4J  in  length  without  caudal;  depth,  4i  to  4}.  Eye,  5  in 
head;  interorbital  space,  3;  bony  part  of  interorbital  space,  3f ;  width 
between  angles  of  mouth,  3;  width  of  head,  li;  dorsal  spine,  If;  longest 
dorsal  ray,  1\\  pectoral  spine,  If;  longest  pectoral  ray,  If;  longest 
ventral  ray.  If;  base  of  dorsal,  1|;  base  of  anal,  2;  length  of  upper 
caudal  lobe,  1;  length  of  median  caudal  rays,  2;  depth  of  caudal 
peduncle,  2.     Dorsal,  I,  0;  anal,  11;  ventral,  6. 

Occipital  process  long  and  narrow,  failing  to  reach  the  dorsal  buckler 
by  a  space  equal  to  half  a  diameter  of  pupil.  Fontanel  extending 
behind  eye  a  distance  equal  to  li  times  diameter  of  eye.  Its  posterior 
portion  separated  from  its  anterior  by  a  narrow  bridge  of  bone  oppo- 
site the  posterior  margin  of  eye.  Snout  rather  narrow,  and  projecting 
slightly  l>eyond  tip  of  mandible;  equal  in  length  to  postorbital  part  of 
head.  Eye  at  middle  of  length  of  head  and  having  a  free  border. 
Width  of  premaxillary  band  of  teeth  one-fourth  its  length;  the  band 
is  not  interrupted  at  its  middle.  Maxillary'  barbel  reaching  just  past 
base  of  ventrals;  mental  barbel  to  base  of  pectoral  fin;  and  postmental 
barbel  to  middle  of  pectoral  spine. 

Distance  from  tip  of  snout  to  insertion  of  dorsal  contained  2J  times 
in  length  to  base  of  caudal.  Dorsal  spine  ending  in  a  short  ray-like 
filament  that  does  not  reach  to  tips  of  soft  rays.  When  dorsal  is 
reclined,  the  tips  of  its  rays  just  fail  to  reach  the  front  of  adipose  dor- 
sal. The  adipose  dorsal  is  a  very  thin,  high,  fold  of  skin  on  a  raised 
pedicle;  its  length  contained  3i  times  in  the  body  length,  and  its 
height  from  the  pedicle  is  one-fourth  of  length  of  head.  The  poste- 
rior end  of  its  base  is  a  little  l)ehind  the  tips  of  the  anal  rays,  and  it 
projects  backward  in  a  rounded  lobe  considerably  beyond  its  base. 
The  pectoral  rays  extend  beyond  the  pectoral  spine  to  below  the  base 
of  the  first  dorsal  ray.  The  ventrals  extend  two-thirds  of  the  distance 
from  their  base  to  front  of  anal.  Anal  fin  rounded  behind,  the  dis- 
tance from  its  base  to  base  of  median  caudal  rays  is  equal  to  length  of 
head  less  half  the  diameter  of  eye.  Upper  lol>e  of  caudal  sharp  and 
longer  than  the  lower  rounded  lol>e  by  a  diameter  of  eye.  Vent  oppo- 
site middle  of  length  of  ventral  rays. 

Color  dark  brown  with  a  diffused,  rather  wide,  light  band  following 
lateral  line;  a  large  dark  spot  on  opercle;  fins  all  dusky;  a  dark  line 
on  membrane  before  each  dorsal  ray;  adipose  dorsal  darker  toward 
outer  edges;  anterior  edge  of  maxillary  barbel  white,  contrasting 
strongly  with  dark  posterior  edge;  other  barbels  colorless. 

This  species  seems  to  be  more  closely  related  to  Rhamdia  j^-jiynst! 
(Gunther)  than  to  any  other.  It  differs  in  having  a  larger  head,  a 
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much  greater  depth,  a  shoiter  anal,  shorter  maxillary  barbels,  and  a 
light,  rather  than  a  dark,  lateral  band. 

The  tyj)e  and  one  cotype  were  taken  at  Eten,  Peru,  in  the  Rio  Eten. 
The  type  is  155  mm.  in  entire  length  and  the  cotype  110.  The  latter 
is  deposited  in  the  U.  S.  National  Museum,  Cat.  No.  53472;  the  cotype 
in  Stanford  University  Museum. 

I  take  pleasure  in  naming  this  species  for  Dr.  Theodore  Gill. 

13.  CETOPSIS  OCCIDENTALIS  Steindachner. 

Four  specimens  were  taken  at  Guayaquil,  the  type  locality  of  the 
species.     They  arc  from  16  to  26  cm.  in  length. 

They  agree  very  well  with  Dr.  Steindachner's  description  of  the 
type  specimen  except  that  the  teeth  on  the  vomer  are  in  a  j^ingle  row 
anteriorly,  and  a  double  row  posteriorly.  In  the  type  specimen  they 
are  said  to  be  in  a  double  row  anteriorly  and  a  triple  row  posteriorly. 

Family  PYGIDIIDJC. 

14.  PYGIDIUM  DISPAR  Tschudi. 

A  single  specimen  18  cm.  in  length  taken  at  Eten,  Peru. 

Head  contained  4f  times  in  length  without  caudal;  its  width  less 
than  its  length  by  nearly  2  diameters  of  eye,  and  its  depth  at  occiput 
is  half  its  length.  Depth  of  body  contained  6  times  in  length.  Body 
slender,  tapering  but  little  to  the  wide,  thin,  caudal  peduncle,  the 
depth  of  which  is  contained  7^  times  in  body  length.  Eye  equidistant 
from  tip  of  snout  and  edge  of  opercle;  its  length  3^  in  postorbital 
part  of  head,  and  8  times  in  interocular  space.  Width  of  premaxillary 
tooth  patch  one-sixth  of  its  length;  that  of  mandible  a  little  narrower. 
Lips,  and  a  region  a  short  distance  bt»hind  lower  lip,  slightly  papillose. 
Upper  maxillary  barbel  reaching  just  past  preopercle,  but  scarcely  to 
gill  opening.  Nasal  barbel  of  same  length  but  much  more  slender. 
Spines  on  lower  edge  of  preopercle  unequal  in  size;  the  longest  ones 
one-half  diameter  of  eye. 

Dorsal  with  12  rays,  only  7  or  which  are  branched;  the  othei*s  not 
evident  until  skin  is  dissected  away  in  front  of  })ranched  i*ays.  Anal 
with  9  rays,  only  5  branched.  Origin  of  dorsal  behind  middle  of  hoAy 
a  distance  equal  to  length  of  dorsal  Iwise;  its  first  ray  just  behind  base 
of  ventrals,  and  its  last  ray  a  little  in  front  of  first  anal  ray.  Distance 
from  base  of  last  anal  ray  to  base  of  median  caudal  rays  equal  to 
length  of  head.  Upper  pectoral  ray  produced  in  a  fine  filament 
slightly  beyond  other  rays;  its  length  equal  to  length  of  head  behind 
posterior  nasal  opening.  Ventrals  reaching  a  little  more  than  half  the 
distance  between  their  \y9^o  and  first  anal  ra}.  Caudal  truncate  when 
fin  is  spread,  but  when  its  rays  are  parallel  its  j)osterior  edge  is  slightly 
concave. 
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Body  covered  with  large,  nearly  round,  dark-brown  spots,  as  large, 
or  usually  much  larger,  than  long  diameter  of  eye.  On  head  and 
caudal  fin  they  ar^  smaller;  on  ventral  surface  just  behind  gill  open- 
ing they  are  nearly  faded  out,  but  still  evident.  Anteriorly  they  are 
more  crowded  than  toward  the  tail.  Frequently  two  or  more  of  them 
run  together  and  form  oblong  spot«. 

15.  PYGIDIUM  PUNCTULATUM  Cuvier  and  Valenciennes. 

Five  specimens  were  collected  at  Callao.  P,  jnmctulatunt  appears 
to  differ  from  P.  dispar  in  little  but  color.  It  is  thickly  covered  with 
small,  dark-brown  spots  not  over  half  as  large  as  in  the  latter  species 
and  about  twice  as  numerous. 

All  of  our  specimens  have  one  more  })ranched  ray  in  the  dorsal,  and 
the  caudal  peduncle  scarcely  so  deep  or  compressed. 

16.  PYGIDIUM  RIVULATUM  Cuvier  and  Valenciennes. 

A  few  half -grown  specimens  taken  at  Lake  Titicaca  agree  very  well 
with  the  descriptfon  published  by  Eigenmann.'* 

The  dorsal  rays  number  1 2,  of  which  only  7  are  branched  and  evi- 
dent without  dissecting.  The  anal  has  11  rays,  6  or  7  of  which  are 
branched.  The  dark  markings  on  the  body  have  a  decided  purplish 
cast. 

Family  ARGID.E. 

17.  ARGES  SIMONSII  Regan. 

There  are  four  specimens  of  this  species  taken  in  the  Peruvian  Andes 
at  an  altitude  of  7,200  feet.  The  label  is  -so  disintegrated  that  the 
exact  locality  can  not  be  deciphered.  The  type  locality  (Iluaras,  Peru) 
is  10,700  feet  in  altitude. 

These  specimens  agree  very  well  with  the  original  description  of 
the  species.  The  teeth  are  incisor-like  and  with  entire  edges  in  the 
front  of  both  jaws.  There  are  5  or  6  teeth  in  the  outer  series  on  each 
side  of  the  premaxillary  and  4  or  5  on  each  side  of  the  mandible. 
One  specimen,  a  male,  75  mm.  in  length,  is  much  deeper  than  the 
others,  agreeing  very  well  in  this,  as  in  other  respects,  with  Regan's 
plate.  The  depth  is  5^  in  the  length.  The  others,  a  male  of  about 
the  same  length  and  2  females  90  mm.  in  length,  have  a  depth  of  from 
6f  to  7  in  the  length.  There  is  no  other  essential  difference  between 
them.  No  spine  was  found  in  the  adipose  dorsal,  though  the  skin  was 
dissected  away  in  this  region  in  two  specimens.  There  is  no  difference 
in  the  position  of  the  ventrals  between  the  sexes  such  as  Evermann 
and  Kendall  report  in  Cych^phnu  cyrlojnan.^ 

«Cal.  Acad,  of  Sci.,  Occasional  pa|)«rs,  I,  189(),  p.  3:32. 
ftProc.  Biol.  Soc.  Wash.,  XVIII,  p.  91. 
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The  origin  of  the  ventrals  is  directly  under  that  of  the  dorsal.  The 
tips  of  the  ventrals  reach  from  five-sixths  to  one-half  of  the  distance 
from  their  base  to  the  front  of  anal. 

Family  ERYTHRINID^. 

i8.  HOPLIAS  MICROLEPIS  (QUnther). 

Four  specimens  from  Guayaquil  do  not  differ  to  any  appreciable 
extent  from  specimens  from  Panama. 

IL  microl^pis  differs  from  //.  mal<iharictis  only  in  having  a  greater 
number  of  scales.  This  difference,  though  slight,  appears  to  be  very 
constant.  Only  two  specimens  of  the  latter  species  coQccted  at  Breves 
and  Mora],  Tocantins  River,  Brazil,  are  at  hand  for  comparison. 

IL  microlepis  has  42  lateral  line  scales;  12  scales  in  a  series  running 
obliquely  from  base  of  ventral  to  base  of  dorsal;  13  series  across  back 
in  front  of  dorsal  from  one  lateral  line  to  the  other,  not  counting  the 
pore-bearing  scales  or  the  few  crowded  scales  in  front  of  dorsal;  11 
series  counting  in  the  same  way  behind  dorsal;  and  16  or  17  in  a  median 
line  from  occiput  to  dorsal.  IF,  vialabaricits  has  38  lateral  line  scales; 
11  series  from  ventral  to  dorsal;  11  series  across  back  in  front  of 
dorsal;  9  behind  dorsal;  14  from  occiput  to  dorsal.  There  may  be  a 
constant  difference  in  number  of  dorsal  rays.  Our  two  specimens  of 
//.  vialaharlcus  have  15  dorsal  rays,  while  //.  microlepis  has  13  or  14, 
usually  the  latter  number. 

Table  of  meamireinenlm  of  Ilopiius  microlepis  and  Iloplias  nuUabaricus. 


J  HopliaM 

Species —n HojUias  microlepis.  \  malabari- 

\      cut. 


Locality Panama.  Ecuador.  Brazil. 


Length  without  caudal,  in  millimeters 210  i  215  '  210  :           161 

Head  in  hundredths  oflenjfth 32,  32!  32.            33 

Depth I  23  22  21               23 

Diameter  of  eye 4  4J|  44              41 

Width  of  in terorbital  space I  9  I  8*  8i'              9 

Length  of  maxillary 17  16  1        *    16  17 

Length  of  snout 9,  8  8,              8i 

Distance  fn>m  t  ip  of  snout  to  ba^e  of  dorsal 1  50  1  51  51  |            51 

Length  of  dorsal  base 17  I  19  1  18 

Length  of  fourth  dorsal  ray '  17  18  17 

Lengih  of  pectoral 16]  16  I  17 

Length  of  ventral '  17  18  17 

Length  of  caudal 23  1  25  24 

Depth  of  caudal  peduncle 15  14  1  14 


19 
17 
16 
17 
22 
14 


19.  LEBIASINA  BIMACULATA  Cuvier  and  Valenciennes. 

Specimens  taken  at  Callao  and  Eten,  Peru,  and  at  Santa  Rosa, 
Ecuador.  The  following  description  is  drawn  from  the  Eten  speci- 
mens from  15  to  IS  cm.  in  length: 

Head,  3f  to  4  in  length  to  base  of  caudal ;  depth,  3i  to  4.  Eye,  6 
in  head;  snout,  4;  interorbital  space,  2J;  longest  dorsjil  ray,  1|;  base 
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of  dorsal,  3;  longest  anal  ray,  2;  base  of  anal,  2;  length  of  pectoral, 
li;  ventral,  If;  upper  lobe  of  caudal,  li;  depth  of  caudal  peduncle,  2. 
Dorsal,  10;  anal,  11;  ventml,  8.     Scales,  25. 

Front  of  head  rounded  in  profile;  fins  all  rounded;  ventrals  a  little 
in  advance  of  dorsal. 

Color  of  specimens  that  had  been  a  short  time  in  formalin:  Scales 
on  dorsal  part  of  body  tinged  with  yellow;  3  rows  of  orange  yellow 
spots,  one  on  each  scale,  extending  along  side  of  body.  Pectoral  fin 
with  a  little  orange  coloring;  ventral,  anal,  and  caudal  bright  orange 
red;  the  color  more  brilliant  near  edgas  of  fins.  A  dark  lateral  band 
ending  anteriorly  in  a  dark  spot  just  behind  opercle,  and  posteriorly 
in  a  darker  more  conspicuous  spot  at  base  of  caudal;  these  markings 
more  conspicuous  in  the  young. 

Some  smaller  specimens  from  Santa  Rosa,  Ecuador,  differ  in  not 
having  the  small  lateral  spots,  and  in  having  a  larger  eye. 

In  the  plate  published  by  Cuvier  and  Valenciennes,^  the  dorsal  is 
truncate  across  the  ends  of  the  I'ays,  leaving  the  corners  sharp.  The 
dorsal  should  be  broadly  rounded  and  without  angles.  The  caudal 
lobes  are  too  sharp,  and  the  lower  jaw  projects  too  nmch. 

Family  CHARACINID.E. 

20.  CURIMATUS  TROSCHELII  (Gunther). 

A  single  specimen  taken  in  the  market  at  Guayaquil.  It  agrees 
very  well  with  Doctor  Gunther's  description  of  the  type. 

21.  PROCHILODUS  CAUDIFASCIATUSi  new  species. 

Head,  2|  in  length  to  base  of  caudal;  depth,  3^.  J^ye,  between  eye- 
lids 7  in  head;  snout,  2;  interorbital  space,  2;  third  dorsal  ray,  li; 
base  of  dorsal,  1|;  length  of  pectoral  from  base  of  first  spine,  1|; 
second  anal  ray,  1|;  base  of  anal,  2i;  depth  of  caudal  peduncle,  2tt. 
Dorsal,  12;  anal,  10;  ventral,  9.     Scales,  47. 

Eye  with  thin  membranous  eyelids;  its  anterior  edge  at  the  middle 
of  the  length  of  the  head;  the  middle  of  the  eye  a  little  below  the  level 
of  the  angle  of  the  mouth,  and  vertically  equidistant  from  the  dorsal 
and  ventral  outlines  of  head.  Cavit}'  beneath  preorbital  bone,  into 
which  maxillary  elements  retreat,  fails  to  reach  eye  by  a  space  half 
the  diameter  of  e>  e.  Maxillary  elementis  forming  a  thick  rounded 
projection  beyond  the  mandible.  When  mouth  is  closed,  its  incision  is 
directed  obliquely  in  a  line  that  if  continued  would  extend  through  the 
center  of  eye.  Teeth  thin,  small,  and  leaf  like,  in  a  single  row  at  the 
outer  edge  of  a  thick  spongy  tissue  that  deeply  covers  the  bones  of  the 
mouth;  their  edges  outward  toward  edge  of  mouth.  Near  front  of 
mouth  on  each  jaw  a  single  row  of  similar  teeth  curves  inward  and 

"Hist.  Nat.  Poiss.,  pi.  dlxxxvii. 
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backward,  and,  meeting  its  opposite  fellow  in  a  point  directed  down  the 
throat,  incloses  a  triangular  area  at  front  of  mouth.  The  teeth  pf  the 
inner  row  set  transversely  to  those  of  the  outer  row.  On  the  lower 
jaw  the  inclosed  triangular  area  is  much  smaller  than  tliat  in  the  upper 
jaw.     Nostrils  situated  one  diameter  of  eye  in  front  of  eye. 

Pectoral  reaching  to  within  three-fourths  of  a  diameter  of  eye  of 
base  of  ventrals.  Origin  of  dorsal  midwa}'  between  tip  of  snout  and 
one  scale  behind  bjise  of  adipose  dorsal.  Fourth  dorsal  ray  longest, 
forming  the  point  of  fin;  each  dorsal  my  with  a/  thin  lateral  dermal 
flap  extending  nearh'  its  whole  length.  Adipose  dorsal  inserted  mid- 
way between  base  of  dorsal  and  tips  of  median  caudal  rays;  its  base 
very  short;  its  tip  extending  twice  its  height  beyond  its  base  poste- 
riorly. Second  anal  ray  the  longest,  3  times  the  length  of  the  last  ray; 
posterior  edge  of  anal  somewhat  lunate.  Length  of  ventral  equal  to 
that  of  pectoral;  its  tip  reaching  a  little  more  than  two-thirds  of  the 
distance  from  base  of  its  first  ray  to  front  of  anal. 


Fig.  5.— PRCX-HILODIH  CaUDIFASCIATUS. 


Surface  of  scales  finely  granular;  15  in  a  median  row  from  front 
of  dorsal  to  occiput;  8^^  in  an  oblique  row  from  front  of  dorsal  to  lat- 
eral lino;  t)i  from  front  of  anal  to  lateral  line. 

Sides  with  alternate  dark  and  silvery  stripes  following  the  rows  of 
scales.  Lateral  line  occupies  a  silvery  stripe  below  which  there  are 
about  4  dark  stripes  fading  into  the  silvery  of  the  belly;  about  5  dark 
stripes  show  above  lateral  line,  and  others  are  lost  in  dark  color  of 
back.  Head  dark  to  lowei*  part  of  eye,  silvery  on  sides  below  eye, 
and  white  on  ventral  surface.  Maxillary  elements  dark;  narrowly 
bordered  with  white  on  lip.  Dorsal  with  spots  on  the  rays,  which 
form  about  S  ])roken  cross  streaks.  Caudal  with  several  rather  narrow 
dark  cross  streaks  which  posteriori}^  follow  the  edge  of  Ihe  forked 
caudal,  but  become  more  nearly  vertical  anteriorh^;  toward  each  edge 
of  caudal  some  of  the  streaks  fork  and  shorter  streaks  are  introduced. 
No  longitudinal  median  streak  present  on  caudal.  Anal  very  slightly 
tinged  with  dusky;  ventral  and  oectoral  colorless. 
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This  species  may  be  known  by  the  elon^te  form,  in  connection  with 
the  number  of  scales,  the  length  of  head,  and  the  bars  on  caudal.  The 
species  having  the  caudal  barred  are  all  deeper. 

The  type  and  only  si>ecimen  is  32  cm.  in  entire  length  and  was  taken 
in  the  Rio  Peren^  at  Peren^,  Peru.  It  is  deposited  in  the  U.  S. 
National  Museum,  Cat.  No.  53473. 

22.  LBPORINUS    LESCHENAULTI    Cuvier  and  Valenciennes. 

Two  specimens  collected  at  the  market  at  Guayaquil.  These  unlike 
the  specimens  described  by  Doctor  Gunther'*  agree  very  well  in  length 
of  headanddepthof  body  with  the  figure  published  by  Cuvier  and  Valen- 
ciennes. They  have  39  or  40  scales  in  the  lateral  line;  the  type  is  said 
to  have  30. 

23.  TETRAGONOPTERUS    PERUANUS    MuUer  and  Tro8<rticl. 

Specimens  were  taken  from  Rio  de  Eten,  at  Eten,  and  at  Payta, 
Peru. 

Head,  4  to  4 J  in  length  to  base  of  caudal;  depth,  2i  to  2f ;  eye,  3^ 
in  head;  interorbital  space,  2^  to  2|;  snout,  3^  to  31;  maxillary,  2i; 
height  of  front  of  dorsal,  1  to  li;  front  of  anal,  li  to  1^;  pectoral,  1 J 
to  H;  ventral,  1^;  caudal,  f  to  1.  Dorsal,  10  or  11;  anal,  28  to  30; 
scales,  36  to  39;  transverse  series,  74-1+7. 

Ventral  outline  of  body  forming  a  deeper  curve  than  dorsal  outline. 
Nape  straight  or  sometimes  very  slightly  concave.  Maxillary  extend- 
ing past  front  of  eye  nearly  to  front  of  pupil.  (lill  rakers  short  and 
rather  slender;  the  longest  one-third  of  diameter  of  eye;  10  or  11  on 
lower  limb  of  arch. 

Front  of  dorsal  midway  between  base  of  caudal  and  tip  of  snout,  or 
varying  from  this  point  to  a  point  midway  between  base  of  caudal  and 
anterior  margin  of  eye.  Origin  of  anal  under  base  of  sixth  or  seventh 
dorsal  ray.  Ventrals  placed  considerably  in  front  of  dorsal;  their  tips 
not  reaching  to  front  of  anal.  Pectoral  sc«,rcely  reaching  to  base  of 
ventral. 

A  dark  lateral  band  runs  from  upper  part  of  gill  opening  to  base  of 
middle  caudal  rays,  becoming  broad  behind  middle  of  body,  constricted 
on  caudal  peduncle,  again  expanding  to  a  large  dark  spot  at  base  of 
caudal,  and  continued  to  tips  of  median  caudal  rays.  Anteriorly  an 
indetinite  spot,  slightly  lighter  than  the  ground  color,  more  or  less 
completely  sepamtes  a  small  portion  of  the  lateral  band  from  the  main 
part.  Specimens  from  Eten  do  not  have  the  lateral  band  so  much 
expanded  just  behind  middle  of  body  and  not  so  dark  or  conspicuous 
anteriorly  as  those  from  Payta. 

aCat.  Fish  Brit  Mus..  V.,  p.  307. 
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24.  TETRAGONOPTERUS  FEST^  Boulengcr. 

A  dozen  specimens  collected  at  Mirador,  Ecuador,  the  longest  the 
same  length  as  Boulenger's  type,  65  mm.  These  differ  from  the  origi- 
nal description  in  having  a  smaller  eye  as  compared  with  the  snout 
and  head,  a  smaller  average"  number  of  scales,  and  the  latei-al  spots 
always  conspicuous.  Mr.  C.  Tate  Regaii  has  kindly  compared  one  of 
these  specimens  with  the  typical  specimens  in  the  British  Museum  and 
has  pronounced  them  to  be  identical. 

Head,  4  to  4^  in  length  to  base  of  caudal;  depth,  2i  to  8.  Eye,  3  to 
.SJ  in  head;  snout,  4  to  4i;  height  of  dorsal  1;  height  of  front  of  anal, 
li;  pectoral,  IJ.  Dorsal,  10  or  11;  anal,  34  or  35.  Scales,  41  to  44; 
8  series  above  lateral  line  and  8  or  9  below. 

Body  compressed  and  rather  deep,  somewhat  angulated  in  front  of 
dorsal;  vootra!  outline  forming  a  more  even  curve  than  that  of  dorsal; 
only  the  larger  specimens  concave  at  nape.  Breast  transversely 
rounded  in  front  of  ventrals.  Snout  blunt;  jaws  equal,  or  the  lower 
a  little  shorter.  Teeth  rather  large,  4  on  each  side  of  lower  jaw. 
Maxillary  smooth  on  its  anterior  edge;  scarcely  reaching  to  anterior 
border  of  eye,  but  extending  down  nearly  to  opposite  lower  border  or 
eye.  Gill  rakers  slender;  the  longest  one-third  of  eye;  10  to  12  on 
lower  part  of  arch,    i 

Origin  of  dorsal  midway  between  base  of  caudal  and  anterior  border 
of  eye.  Tip  of  dorsal  when  depressed  reaching  to  a  point  midway 
between  base  of  last  dorsal  ray  and  base  of  auxilliary  caudal  rays. 
Front  of  anal  under  middle  of  dorsal;  last  anal  ray  extending  a  little 
past  adipose  dorsal.  Posterior  outline  of  anal  shallowly  concave. 
Pectoral  reaching  past  base  of  ventral  a  distance  equal  to  three-fourths 
diameter  of  eye.     Ventrals  l)arely  reaching  front  of  anal. 

Color  dusky  above,  darker  on  top  of  head,  sides  and  lower  parts 
pale.  A  dark  lateral  band  ruiming  from  upper  part  of  gill  opening 
to  base  of  median  caudal  i*a3's,  where  it  terminates  in  an  expanded 
darker  blotch,  with  sometimes  a  second,  smaller,  less  conspicuous, 
blotch  behind  it  on  base  of  median  caudal  rays.  The  lateral  band 
grows  darker  posteriorly  and  is  bordered  below  by  a  very  fine  dark 
line.  Traces  remain  of  a  narrow  silvery  lateral  band  directly  below 
the  dark  band.  Crossing  the  lateral  band  anteriorly  are  2  large,  con- 
spicuous, elliptical,  or  sometimes  crescent-shaped  spots,  extending 
obliquely  downward  and  forward;  the  posterior  one  al>ove  the  tip  of 
the  pectoral,  the  other  a  little  posteiior  to  the  base  of  the  pectoral.  A 
few  pigment  dots  on  ])osterior  parts  of  dorsal,  anal,  and  caudal;  fins 
otherwise  colorless. 

In  the  original  description  the  eye  is  said  to  be  twice  the  length  of 
the  snout,  and  contained  2^  to  2|  times  in  the  hend.  The  sc«,les  in 
the  lateral  line  number  from  44  to  47.     The  color  as  follows:     Une 
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bande  argent^e  le  long  du  corps,  se  terminant  en  une  tache  noire  sur 
la  queue,  a  la  base  de  la  caudale;  en  avant,  sur  la  ligne  lat^rale,  deux 
tache&}  noires  plus  ou  moins  nettes;  ces  taebes  manquent  parfois. 

25.  TETRAQONOPTERUS  RUTILUS  Jenyns. 

A  single  specimen,  165  nun.  in  length,  collected  in  the  Rio  Peren^, 
on  the  east  slope  of  the  Andes  in  Peru,  appears  to  be  referable  to  this 
species.  It  differs  from  T,  peruunus  in  having  the  dorsal  more  ante- 
riorly placed.  The  front  of  the  dorsal  is  midway  between  the  tip  of 
the  snout  and  a  distance  behind  the  tip  of  the  adipose  dorsal  equal  to 
a  diameter  of  the  pupil.  The  anal  is  one  diameter  of  the  eye  behind 
the  base  of  the  last  dorsal  ray,  or  nearly  under  the  tip  of  the  last  dor- 
sal I'ay.  The  ventrals  are  two-thirds  of  a  diameter  of  the  eye  in  front 
of  the  dorsal. 

26.  BRYCON  ATRICAUDATUS  Kner. 

Several  specimens  were  taken  at  Payta  and  one  at  Eten,  Peru.  The 
longest  15  cm.  in  length. 

Head,  3i  in  length  without  caudal;  depth  3^.  Eye,  4^  in  head;  max- 
illary, 2i;  snout,  Sj;  interorbital  space^  4.  Dorsal,  10  or  11;  anal,  28 
or  29.     Scales,  54  to  56;  tmnsverse  series,  lO-t-1+6. 

Lower  jaw  included;  maxillary  reaching  to  below  middle  of  eye. 
Gill  rakers  slender,  the  longest  two-fifths  of  diameter  of  eye;  15  on 
lower  limb  of  arch.  Origin  of  dorsal  midway  between  nostril  and 
base  of  caudal;  one  diameter  of  e^^e  behind  base  of  ventmls.  Anal 
one-half  of  diameter  of  eye  behind  base  of  dorsal.  Pectoral  not  quite 
reaching  to  base  of  ventral,  which  does  not  reach  to  front  of  anal. 
Caudal  deeply  forked. 

A  dark,  usually  very  definite  humeral  spot  crosses  the  anterior  end 
of  lateral  line,  the  greater  part  of  its  area  above  the  line.  An  incon- 
spicuous blotch  at  base  of  caudal. 

Family  STERN  OP  YGIDJ5. 

27.  STERNOPYGUS  iEQUILABIATUS  (Humboldt). 

Several  specimens  collected  at  Guayacjuil,  the  largest  53  cm.  in 
length. 

Depth  of  body,  five-sixths  to  seven-eighths  of  length  of  head  to 
upper  end  of  gill  opening.  Snout,  contained  3  times  in  head;  maxil- 
lary, 4  to  4i  times.  Eye  (between  adipose  eyelids),  5i  to  6  times  in 
:«nout,  16  to  18  in  length  of  head.  Length  of  gill  opening  less  than 
length  of  snout  by  1  diameter  of  eye.  Fine  movable  teeth  with 
their  tips  only  slightly  projecting  beyond  the  spongy  dermal  tissue  are 
set  in  broad  bands  on  jaws;  the  upper  band  nearly  straight  and  broadly 
rounded  at  its  ends;  one-third  as  broad  as  long;  the  lower  band  crescent- 
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shaped,  tapering  to  a  point  at  its  ends,  and  a  little  longer  than  upper 
band,  though  scarcely  so  broad. 

Head  and  body  dark  with  small,  round  punctulations.  A  pale-band 
beginning  at  a  point  midway  between  base  of  anal  fin  and  lateral  line, 
a  little  anterior  to  middle  of  bod}^  follows  the  ventral  outline  of  body^ 
to  tip  of  tail;  posteriorly  it  curves  up  and  runs  along  the  lower  edge 
of  lateral  line. 

Family  OPHICHTHYID^. 

28.  OPHICHTHUS  CALLABNSIS  (Gtinther). 

A  specimen  from  Guayaquil  is  probably  referable  to  this  species 
though  differing  somewhat  from  the  original  description.  The  gape 
is  contained  2i  times  in  the  head;  the  head  is  less  than  half  the  length 
of  the  trunk;  and  the  tail  is  If  times  the  rest  of  the  body. 

The  type  is  described  as  having  the  gape  one-third  the  length  of  the 
head;  the  head  more  than  half  the  length  of  the  trunk;  and  the  tail  li 
times  the  rest  of  the  body. 

Jordan  and  Davis**  report  on  specimens  having  the  head  as  compared 
with  the  trunk  similar  to  the  specimen  at  hand. 

Family  ELOPID^. 

29.  ELOPS  SAURUS  (Linnaeus). 
Our  specimen  from  Guayaquil. 

Family  CLUPEIDiE. 

30.  POTAMALOSA  NOTACANTHOIDBS  (Steindachner). 

Specimens  taken  at  Callao,  Peru. 

31.  SARDINELLA  PIMBRIATA  (Kner  and  Steindachner). 

Specimens  from  Callao,  Peru,  agree  very  well  with  the  original 
description.  The  dorsal  is  slightly  in  front  of  the  middle  of  the  length 
of  the  body  to  the  base  of  the  caudal;  and  the  pectoral  is  from  li{^  to 
If  times  in  the  head,  not  2  times  as  originally  described. 

32.  ILISHA  FURTHI  (Steindachner). 

Four  specimens  collected  at  Guayaquil,  Ecuador,  from  22  to  24  cm. 
in  length.  These  do  not  differ  from  specimens  from  Panama  except 
that  the  depth  is  contained  3  times  in  the  length  to  base  of  caudal. 
Panama  specimens  of  this  length  are  deeper,  while  those  of  this  depth 
are  larger. 


o  Report  U.  S.  Fish  Commission,  1888,  p.  634. 
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Family  POECILIID^.. 

33.  ORESTIAS  PENTLANDI  Valenciennes. 

This  species  is  the  best  represented  of  its  genus  in  the  collection. 
Sixteen  specimens,  from  18  to  20  cm.  in  length,  were  collected  at  Lake 
Titicaca. 

O.  penilandi  is  an  elongate  form  like  0,  cuviet'i^  but  may  be  known 
at  sight  by  the  short  head,  the  small  mouth  and  eye,  the  more  com- 
plete and  smoother  squamation  of  the  anterior  part  of  the  body,  and 
the  slender  caudal  peduncle.  The  fonn  of  the  head  and  body  is  more 
symmetrical  than  in  any  Orestias  here  represented.  The  back  is  not 
elevated  tiO  a  blunt  ridge;  the  temporal  region  is  not  laterally  pro- 
duced, and  the  anterior  dorsal  outline  forms  an  unbroken  curve  to  the 
tip  of  the  snout. 

Head  3f  to  4^  in  length  to  base  of  caudal.  Gape  of  mouth  from 
symphysis  of  premaxillaries  to  lower  angle  of  mouth  equal  to  diame- 
ter of  eye;  width  of  mouth  between  lower  angles  1^  to  1^  times  the 
diameter  of  eye.  Interorbital  space  evenly  arched;  2  to  2i  times  the 
diameter  of  eye. 

Series  of  s<;ales  above  middle  of  sides  from  55  to  60;  16  or  17  rows 
between  front  of  anal  and  front  of  dorsal.  Side  scaled  to  a  level  with 
lower  pectoral  ray  or  a  little  below.  Area  in  front  of  pectoral 
usually  naked,  but  sometimes  with  a  few  scales.  Top  of  head  back 
to  behind  eyes  naked  in  some  specimens,  entirely  scaled  to  slightly  in 
front  of  eyes  in  others,  or  with  a  few  scattered  scales  in  still  others. 
A  narrow  suborbital  region  always  naked;  scales  of  cheek  extending 
forward  in  varying  degrees. 

Caudal  peduncle  narrow  and  less  compressed  than  in  any  other 

Orestias  in  the  collection,  though  there  is  a  large  individual  variation 

in  this  respect.     Width  of  caudal  peduncle  from  2  to  3  times  in  length 

of  head. 

34.  ORESTIAS  CUVIERI  Valencienne. . 

Four  specimens  from  22  to  24  cm.  in  length  from  Lake  Titicaca. 

This  species  has  a  larger  more  oblique  mouth,  larger  teeth,  and  a 
longer  head  in  proportion  to  the  depth  of  the  head,  than  any  other 
species  of  Orestias  here  considered. 

Depth  of  head  at  occiput  1 1  to  2  in  length  of  head.  Length  of  gape 
from  symphysis  of  premaxillaries  to  lower  angle  of  mouth  A  to  i 
times  greater  than  diameter  of  eye,  and  equal  to  width  of  mouth  across 
its  lower  angles.  E^^e  contained  li^  to  H  times  in  distance  from  its 
anterior  edge  to  mouth,  or  2  times  obliquely  across  top  of  snout  to 
union  of  premaxillaries,  and  If  times  in  interorbital  space. 

Ventral  surface  naked  below  a  line  extending  obliquely  downward 
and  backward  from  upper  angle  of  gill  opening  to  base  of  last  anal 
ray,  or  sometimes  to  lower  caudal  rays,  leaving  a  narrow  naked  area 
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on  lower  side  of  caudal  peduncle.  A  more  or  less  continuous  row  of 
scales  runs  along  the  medium  line  of  back,  on  each  side  of  which  is  a 
naked  area  with  or  without  scales  scattered  sparsely  over  it.  Naked 
area  may  be  continued  over  top  of  head,  interrupted  only  by  a  few 
scales  at  occipital  region,  or  top  of  head  may  be  wholly  covered  with 
rough  scales  to  opposite  front  of  eyes.  Side  of  head  wholly  naked 
except  where  scales  irregularly  cover  upper  half  of  opercle  and  small 
area  on  cheek  behind  eye.     Region  in  front  of  pectoral  naked. 

35.  ORBSTIAS  AGASSIZII  Valenciennes. 

Four  specimens,  from  150  to  165  mm.  in  length,  were  collected  in 
Lake  Titicaca  at  Chililaya,  Bolivia. 

This  species,  in  proportions  of  body,  stands  about  midway  between 
the  elongate  ().  penilandi  and  O,  cmneri  and  the  short  O.  alhus  and 
O,  hiteus, 

I  have  little  to  add  to  the  description  published  by  Garman.*" 
Mouth  very  small;  gape  from  symphysis  of  premaxillaries  to  lower 
angle  of  mouth  equal  to  long  diameter  of  orbit;  width  of  snout  between 
lower  angles  of  mouth  from  li  to  li  times  diameter  of  orbit.  The 
picture  published  by  Cuvier  and  Valenciennes  shows  an  area  in  front 
of  pectoral  covered  with  scales.  In  three  of  our  four  specimens  this 
area  is  entirely  naked;  in  the  other  2  or  3  scales  remain  and  depres- 
sions indic^ate  the  former  presence  of  other  scales.  It  is  probable  that 
these  scales  are  lost  in  the  adult  fish,  as  are  those  on  top  of  snout. 
The  head  is  contained  4  times  in  the  length  to  base  of  caudal,  not  A^ 
as  in  Garman's  specimens. 

36.  ORESTIAS  ALBUS  Valenciennes. 

Six  specimens  from  148  to  155  mm.  in  length  collected  in  Lake 
Titicaca. 

This  species  (at  least  of  the  size  at  hand)  may  be  at  once  known  by 
the  naked  area  on  the  upper  part  of  the  side,  in  connection  with  the 
short  body. 

Length  of  head,  without  projecting  mandible,  2i  to  2f  in  length  to  base 
of  caudal.  Depth  of  head  at  occiput  1^  in  length  of  head,  and  equal  to 
width  of  head  at  opercles,  or  sometimes  a  very  little  less  than  width  of 
head.  Diameter  of  eye  equal  to  its  distance  from  mouth;  li  in  snout 
measured  obliquely  over  top  of  snout  to  union  of  premaxillaries;  con- 
tained If  to  1\  times  in  interorbital  space. 

Mouth  vertical;  lower  end  of  gape  below  level  of  eye.  A  consider- 
able amount  of  variation  is  exhibited  in  the  squamation.  Usually 
there  is  a  continuous  single  row  of  rough  plates  from  the  occiput  to 
the  dorsal,  with  a  large  naked  area  at  each  side  of  it.  In  some  speci- 
mens, however,  the  dorsal  plates  are  absent  anteriorly  and  the  lateral 

oMem.  Mus.  Comp.  Zool.,  XIX,  No.  1,  1895,  p.  150. 
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naked  areas  are  not  separated  from  each  other  in  this  region.  In  one 
or  two  examples  a  few  scales  or  plates  are  irregularly  scattered  over 
the  lateral  naked  areas.  Usually  the  naked  areas  extend  back  nearly 
to  opposite  front  of  dorsal,  but  in  some  cases  it  does  not  extend  more 
than  half  that  distance,  and  in  others  it  is  continued  back  along  the 
whole  base  of  dorsal.  Uusually  the  side  is  scaled  to  a  level  of  the 
lower  pectoral  ray,  but  sometimes  the  scales  are  absent  below  a  line 
curved  downward  between  the  base  of  the  upper  pectoral  ray  and  the 
front  of  anal.  A  triangular  area  of  scales  on  cheek  sometimes  reaches 
forward  to  below  front  of  eye  and  sometimes  ceases  below  middle  of 
eye;  in  either  case  the  preorbital  region  may  l>e  entirely  naked  or  with 
a  few  scattered  plates.  A  few  of  the  specimens  show  traces  of  scat- 
tered plates  on  the  ventral  surface,  probably  indicating  their  presence 
on  smaller  specimens.  The  region  in  front  of  pectoml  is  naked  and 
nearly  covered  by  the  opercle. 

37.  ORESTIAS  LUTEUS  Valenciennes. 

This  species  is  represented  by  6  specimens,  from  122  to  142  mm.  in 
length,  taken  in  Lake  Titicaca  at  Chililaya,  Bolivia.  It  is  at  once 
known  by  the  wide  short  head,  having  strong  Iatei*al  angles. 

0.  lutem  has  a  much  shorter  head  than  O,  albus'^  head  3  to  3i  times 
in  length  of  body  to  base  of  caudal.  The  height  of  head  is  greater, 
though  contained  about  the  same  number  of  times  in  the  shorter  head. 
Width  of  head  nearly  equal  to  length  of  head.  The  back  is  much 
more  elevated  than  in  O,  allms^  and  there  is  a  strong  concave  region 
at  each  side  of  back.  The  elevation  of  back  makes  the  dorsal  outline 
of  head  and  nape  more  or  less  concave.  Head  as  viewed  from  above 
much  produced  laterally  at  the  temporal  region,  forming  broadly 
rounded  angles  which  taper  quickly  to  the  narrow  scarcely  produced 
snout.  Mouth  smaller  than  in  O,  albm;  not  quite  vertical;  lower  end 
of  gape  scarcely  extending  below  lower  margin  of  eye.  Scales  more 
regularly  placed  and  no  naked  area  present  on  side  of  back;  scales 
covering  side  more  completely  below;  naked  area  of  belly  not  reach- 
ing to  level  of  lower  pectoral  ray.  Opercle  not  extending  so  far  over 
region  in  front  of  pectoml,  which  region  is  nearly  always  thickly 
povered  with  rough  scales,  though  in  one  specimen  it  is  naked. 

Family  TYLOSURID^. 

38.  TYLOSURUS  JORDANI,  new  species. 

Head,  2i  in  length  from  tip  of  upper  jaw  to  base  of  caudal.  Depth 
at  occiput,  twice  diameter  of  eye.  Eye,  3i  in  postorbital  pai-t  of  head; 
interorbital  space,  2|  in  same  space.  Eye  and  postorbital  part  of  head 
contained  If  times  in  mandible,  measuring  from  eye.  Dorsal,  13;  anal. 
U.     Scales,  240. 
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Body  a.s  broad  as  deep;  raudal  peduncle  very  slightly  compressed, 
but  appearing  perfectl}'  round;  no  caudal  keel.  Interorbital  space 
slightly  wider  than  eye,  and  flatter  than  in  T.  scapulari^.  The  longi 
tudinal  channel  little  evident,  and  behind  eye  scarcely  sunk  below  gen- 
eral level  of  top  of  head.  In  the  latter  species  (two  specimens  from 
Panama)  the  top  of  head  bears  a  deep  groove  which  extends  back 
nearly  to  opposite  middle  of  cheek,  where  it  terminates  rather  abruptly. 
Scales  on  cheek  much  smaller  than  in  T.  scapuhiriit  as  shown  in  accom- 
panying figures;  in  idl  or  22  irregular  rows  counting  longitudinally, 
and  appearing  scarcely  more  than  half  as  large  as  in  the  latter  species, 
which  has  about  15  irregular  rows  on  cheek. 


Fig.  6.— Tylosurus  jordani. 

Pectoral  contained  1^  in  postorbital  part  of  head.  Ventrals  inserted 
one  diameter  of  e\  e  nearer  base  of  caudal  than  posterior  margin  of 
eye.  Front  of  dorsal  over  base  of  fifth  anal  ray;  tip  of  last  anal  ray 
reaching  to  below  base  of  next  to  last  dor.-al  ray.  Caudal  slightly 
lunate;  the  lobes  rounded;  lower  lobe  considerably  longer  than  upper. 

Color  as  in  T,  xeapularw^  but  everywhere  darker.  Under  part^ 
little  lighter  than  sides  and  back.  Fins  all  dusk}*;  a  dark  scapular 
spot  present.  No  trace  remains' of  a  silvery  lateral  band,  but  occupy- 
ing the  same  region  is  a  dark  })luish  band  that  is  very  indefinite.  The 
specimen  was  preserved  in  formalin  and  if  it  had  any  silvery  color  it 
was  destroyed. 


f"^ 


Fig.  7.--TYi-08URrs  scapularis. 

This  species  is  close  to  T,  ^'tcapnlarlH  Jordan  and  Gilbert,  but  differs 
in  having  smaller  scales,  particularly  those  on  cheek,  and  scarcely  any 
interorbital  groove.  From  T,  fnvUitilis  (Regan)  it  diffei-s  in  having 
fewer  fin  rays,  more  posterior  insertion  of  the  ventrals,  and  the  inter- 
orbital space  greater  than  the  length  of  the  eye.  T.  fuviatilis  has  15 
or  10  dorsal  rays  and  17  or  18  anal  rays. 

The  type  and  solo  specimen  is  37  cm.  in  length  and  was  collected  at 
Guayaciuil,  Ecuador.  It  is  deposited  in  the  U.  S.  National  Museum, 
Cat.  No.  53409.     ' 

I  take  pleasure  in  naming  this  species  for  Dr.  David  Starr  Jordan, 
whose  advice  first  made  my  study  of  ichth3^ology  feasible. 
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Family  SYNGNATHID^E. 

39.  SYNGNATHUS  STARKSI   (Jordan  and  Culver). 

A  specimen  from  the  river  at  Santa  Rosa,  Ecuador,  differs  from  the 
typical  specimens  only  in  having  the  snout  strongly  curved  up  and 
the  dorsal  situated  about  half  a  body  ring  more  posteriorly.  The 
number  of  rings  and  tin  rays  are  the  same. 

Family  ATHERINID.E. 

40.  KIRTLANDIA  PACHYLEPIS  (GUnthcr). 
A  single  small  specimen  from  Guayaquil,  Ecuador. 
41.  BASILICHTHYS   REGILLUS  Abbott. 

Several  specimens  collected  at  Callao,  the  type  locality  of  the  spe- 
cies. They  agree  in  all  essential  respects  with  the  typical  specimens, 
with  which  they  have  been  compared.  In  the  original  description  the 
statement  '^origin  of  first  dorsal  nearer  snout  than  base  of  caudal  by 
one-third  length  of  head,"  should  read,  nearer  base  of  caudal  than 
snout  by  one-third  length  of  head. 

Family  MUGILID^. 

42.  MUGIL  CUREMA  Cuvier  and  Valenciennes. 

Two  specimens  taken  at  Guayaquil,  Ecuador. 

43.  MUGIL  HOSPES  Jordan  and  Culver. 

A  specimen  from  Guayaquil,  Ecuador,  agrees  in  all  characters  with 
specimens  from  Panama,  and  with  the  t\^pical  specimens  from  Maz^t- 
lan.     Like  them  it  has  in  the  mouth  the  pamsitic  crustacean. 

Family  POLYNEMID.E. 

44.  POLYDACTYLUS  APPROXIMANS  (Lay  and  Bennett). 

One  moderate-sized  specimen  from  Guayaquil.  It  and  a  specimen 
from  Callao,  Peru,  that  is  in  the  Stanford  University  collections,  have 
15  anal  rays  rather  than  13  or  14,  as  in  all  of  the  specimens  examined 
from  Panama  and  Mexico.  It  is  much  darker  than  the  northern  speci- 
mens, but  differs  in  no  other  respect. 

Family  SCOMBRIDJO. 

45.  SCOMBER  JAPONICUS  Houttuyn. 

Specimens  from  Callao,  Peru. 
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46.  SARDA  CHILENSIS  (Cuvier  and  Valenciennes). 

One  specimen  from  Callao,  Peru. 

Family  CARANGID.E. 

47.  OLIOOPLITBS  MUNDUS  Jordan  and  Starks. 

Two  specimens  collected  at  Guayaquil.  One  of  them  has  but  16 
anal  mys,  though  in  other  respects  it  differs  in  no  way  from  specimens 
from  Panama  and  Mexico.  The  usual  number  of  anal  rays  is  19  or  20; 
one  specimen  from  Panama  has  IS. 

Mr.  C.  Tate  Regan,  comparing  specimens  of  0.  salient  with  a  speci- 
men of  O,  mundm^  reiK)rts  them  to  be  identical.  His  specimen  of  O. 
mundxiH  can  not  be  correctly  identified,  as  these  two  spe<;ies  differ 
greatly.  The  maxillary  of  O.  mundim  is  17  or  18  hundredths  of  the 
length  without  caudal.  In  Bloch's  figure  of  the  type  of  O,  saltans  the 
maxillary  is  only  12  hundredths,  and  a  specimen  of  what  is  apparently 
O.  saliens  from  Brazil,  in  the  Stanford  University  collections,  has  a 
maxillary  14  hundredths.  0,  mundvs  has  the  head  from  25  to  26i 
hundredths  of  the  length,  and  the  depth  from  34  to  36  hundredths. 
Bloch's  figure  shows  0,  scdieDS  to  have  the  head  22  and  the  depth  29 
hundredths,  which  agrees  exactly  with  our  Brazilian  specimen  of  that 
species. 

Mr.  Regan's  Pacific  specimen  may  be  O.  alius  Gunther,  as  appar- 
ently that  species  is  very  close  to,  if  not  identical  with,  O,  saliens. 

48.  NEPTOMENUS  CRASSUS,  new  species. 

Head,  3  to  3i  in  length  to  base  of  caudal  (3i  to  4  including  caudal); 
depth,  3i  (4^).  Eye,  5  to  5i  in  head;  snout,  3J  to  4;  maxillary,  3i; 
interorbital  space,  3  to  3J.  Dorsal,  VII,  I,  27;  anal,  II,  21;  scales,  90 
above  lateral  line;  97  inlateral  line. 

Ventral  outline  of  body  more  deeply  curved  than  dorsal;  head  rather 
wide  and  blunt.  Snout  as  viewed  from  above  wide  and  broadly 
rounded  in  front;  its  width  in  front  of  eyes  a  little  greater  than  its 
length.  Jaws  equal;  mouth  rather  oblique.  Anterior  end  of  maxil- 
lary slightly  below  a  level  with  middle  of  eye;  posterior  end  reaching 
to  below  front  of  eye  or  very  slightly  past.  Maxillary  not  protractile; 
the  skin  continuous  from  upper  lip  to  top  of  snout.  Teeth  very  fine, 
in  a  single  even  row  on  jaws;  the  lower  row  shutting  inside  of  the 
upper  "like  a  box-lid,"  as  described  for  the  related  genus  Gtihiceps. 
No  teeth  on  vomer  or  palatines.  Interorbital  space  broad  and  evenly 
convex.  Top  of  head  and  snout  of  a  rubber-like  consistency  and 
thickly  set  with  small  pores.  Eye  considerably  above  the  middle  of 
the  height  of  the  head  (nearly  in  the  middle  in  N,  h'amd)\  a  line 
drawn  through  the  middle  of  the  head  longitudinally  passes  slightly 
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above  the  lower  edge  of  the  eye.  Narrowest  part  of  preorbital  includ- 
ing eyelid  one-half  of  diameter  of  pupil;  the  bone  only  one-fourth  of 
pupil.  Posterior  edge  of  preopercle  concave;  the  lower  edge  and  the 
angle  broadly  rounded.  Gill  rakers  moderately  slender;  the  longest 
scarcely  one-half  the  diameter  of  eye;  15  of  them  on  lower  part  of 
arch. 

Scales  cycloid  and  regularly  arranged;  those  of  lateral  line  scarcely 
enlarged  but  raised  to  a  slight  ridge,  especially  on  caudal  peduncle. 
Thin  scales  present  on  cheeks  and  opercles;  the  rest  of  head  naked. 

Spinous  dorsal  low;  closing  into  a  groove;  thp  longest  spine  not 
exceeding  diameter  of  eye  in  length.  Soft  dorsal  and  anal  highest  in 
front;  the  longest  rays  equal  to  length  of  snout.  Anal  spines  very 
small  and  not  separated  from  the  soft  rays;  the  first  spine  directly 
under  middle  of  soft  dorsal.  Soft  dorsal  and  anal  coterminous;  the 
distance  from  base  of  dorsal  to  upper  caudal  rays  If  times  the  diameter 
of  eye.     Pectoral  reaching  to  above  front  of  anal;  its  length  a  little 


Fig.  8.— Neptomencs  crassus. 

less  than  that  of  head.  Ventrals  adnate  to  the  bell}^;  their  tips  reach- 
ing halfwa}'  from  their  base  to  the  middle  of  vent.  Caudal  deeply 
forked. 

Color,  dusky  above;  black  on  top  of  head;  sides  and  lower  parts 
silvery.  Sides  of  head,  and  particularly  mandible,  set  with  .small  points 
of  dark  brown.  Vertical  fins  dusky;  the  dorsals  darker  than  anal;  pec- 
toral slight!}'  dusk}^;  darker  on  inner  surface;  axil  dark  brown. 

This  species  agrees  with  ^\  Imrtnd  in  number  of  fin  rays  and  scales, 
but  if  current  descriptions  of  the  latter  are  dependable  it  is  a  more 
slender  species,  with  a  larger  head,  and  with  the  e3^e  above  the  middle 
of  the  height  of  the  head. 

Gunther  describes  the  type  as  having  the  depth  3i  in  the  total  length, 
and  the  head  4^.  He  evidently  includes  the  caudal  in  his  measure- 
ments, as  his  specimen  was  14f  inches  in  total  length  and  4^  inches 
deep. 

The  type,  however,  was  a  stuffed  specimen,  and  these  measurements 
could  not  be  depended  upon  did  not  a  description  by  Hutton  (presimi- 
ably  from  fresh  or  alcoholic  specimens)  agree  very  well  on  these  points 
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with  the  description  of  the  type:  Depth,  2f  in  length,  without  caudal; 
head,  3f . 

This  is  apparently  the  first  record  of  the  occurrence  of  this  genus  out- 
side of  Australian  seas. 

Two  specimens  of  about  the  same  length  were  taken  at  Callao,  Peru. 
The  t^'pe  is  34  cm.  in  length,  and  is  deposited  in  the  U.  S.  National 
Museum,  Cat.  No.  534G5.  The  cotype  is  in  Stanford  University 
museum. 

49.  CARANX  HIPPOS  (Linnaeus) 

A  specimen  from  Guaya4]uil. 

50.  VOMER  SETIPINNIS  (Mitchill). 

One  specimen  from  Callao. 

51.  SELENE  VOMER  (Linnasus). 

Two  specimens  from  (iuayaquil. 

52.  TRACHINOTUS  KENNEDYI  Steindachner. 

Two  specimens  from  Guayaquil  differ  from  specimens  from  PanaDia 
only  in  color.  The  body  is  black  above  and  dark  on  sides  with  small 
punctulations.  The  lobe  of  the  dorsal  is  black  and  the  other  fins  are 
very  dark,  except  the  vcntrals,  which  are  dusky.  The  maxillary  and 
side  of  the  head  are  dark.  Panama  specimens  are  bright  silvery,  and 
slightly  dusky  above.  The  dorsal  is  dusky  and  the  other  fins  very 
slightly  dusky  except  the  ventnils,  which  arc  white.  The  side  of  the 
head  and  maxillary  are  silvery. 

53.  TRACHINOTUS  PALOMA  Jordan  and  Starks. 

A  specimen  from  Callao,  2H7  mm.  in  length  without  caudal,  has  a 
smaller  eye  (♦H  in  head)  than  a  specimen  from  Panama,  but  is  not  oth- 
erwise essentially  different. 

In  comparing  this  species  with  7\  c(irolin(u  specimens  of  nearly  the 
same  size  should  be  selected.  In  the  original  description  of  this 
species  the  head  was  alleged  to  be  larger  than  in  T.  carolhui, 
Gilbert  and  Starks  in  comparing  specimens  of  about  the  same  size 
found  no  difference  in  this  respect,  though  the  species  was  found  to 
be  well  distinguished  In'  other  characters.^  In  comparing  the  speci- 
men at  hand  with  a  large  specimen  of  T,  Carolina^  34:5  mm.  in  length 
without  caudal,  the  head  is  shorter,  being  4 J  in  length  in  2\  paloma^ 
and  3|  in  T,  vdrollmu 

Family  (^ENTROPOMID.^. 

54.  OXYLABRAX  ARMATUS   (GiU). 

Three  small  specimens  from  (iuayaquil. 

«Mem.  Cal.  Acad,  of  Sci.,  IV,  1904,  p.  S4. 
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Family  SERKANID.E. 

55.  PARALABRAX  HUMERALIS  (Cuvier  and  Valenciennes). 

Numerous  specimens  were  collected  at  Callao,  Peru,  from  10  to  H5 
cm.  in  length.  The  young  of  10  or  12  cm.  in  length  have  7  cross  bars, 
composed  of  small  dark-brown  spots  scattered  over  a  dusky  ground 
color.  These  are  regular  in  form  and  position  on  lower  half  of  sides, 
but  on  middle  of  sides  a  longitudinal  band  more  or  less  interrupts  them, 
and  their  upper  ends  are  more  indefinite  and  do  not  always  coincide  in 
position  with  their  lower  ends.  A  dusk}^  })and  runs  downward  from 
eye  obliciuely  across  cheek.  The  soft  dorsal,  anal,  and  caudal  have 
round  brown  spots  scattered  over  them.  On  specimens  15  cm.  in 
length  all  of  these  markings  are  indistinct,  and  on  laige  specimens 
they  are  altogether  lost.  A  white  spot  is  usually  present  on  the  back, 
between  the  lateral  line  and  base  of  dorsal,  opposite  the  notch  between 
dorsals,  both  in  young  and  adult  examples. 

56.  PARALABRAX  CALLABNSIS,  new  species. 
Plate  LXV,  fi^'.  2. 

Head,  2^  in  length  to  base  of  caudal;  depth,  3*^.  Eye,  of  in  head; 
maxillary,  2|;  snout,  3i{;  interorbital  space  (bone),  5f.  Dorsal,  X, 
14;  anal,  III,  7.  Scales  in  84  series  above  lateral  line;  pores  in  lateral 
line,  67;  15  scales  in  a  series  running  downward  and  l)ackward  from 
front  of  dorsal  to  lateral  line;  34  in  a  series  running  upward  and 
backward  from  front  of  anal  to  lateral  line. 

Lower  jaw  strongly  projecting.  Some  of  the  teeth  in  jaws  slightly 
enlarged  and  recurved,  but  not  canine-like.  Maxillary  reaching  a  little 
past  middle  of  eye,  scarcely  to  posterior  edge  of  pupil.  Widest  part 
of  maxillary  three-tifths  of  diameter  of  eye.  Edge  of  preopercle  close- 
set  with  small,  sharp,  even,  spinules  scarcely  enlarged  at  the  angle. 
The  bony  part  of  interor})ital  space  flat.  Gill  rakers  slender,  the 
longest  three-tifths  of  diameter  of  eye;  12+21  in  number.  Top  of  head 
bearing  scales  anteriorly  to  nostrils.  Snout,  preorbital,  maxillary, 
and  mandible  naked. 

Third  dorsal  spine  longest;  from  its  tip  to  tip  of  seventh  spine  the 
outline  of  fin  is  somewhat  concave.  The  first  spine  is  half  the  length 
of  the  second,  and  the  second  is  contained  2i  times  in  the  third;  the 
third  spine  is  half  the  length  of  head;  the  last  3  spines  sul>equal  in 
length  and  contained  4  times  in  head.  Pectoral  broad,  truncate  at  tip, 
and  broadly  rounded  below;  its  length  If  in  head;  reaching  past  tips 
of  ventrals,  but  not  to  vent.  Second  and  third  anal  spines  subequal 
in  length;  the  third  reaching  a  little  past  tip  of  second  when  fin  is 
reclined.     Anal  ra3's  much  higher  than  those  of  soft  dorsal;  tips  of 
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last  mys  not  reachinj^  so  far  back  as  those  of  soft  dorsal.  Caudal  tin 
shallowly  lunate. 

Back  and  sides  with  wavy  dark  brown  spots  nearly'  as  wide  as  pupil, 
running  irregularly  horizontal  or  sometimes  slightly  oblique.  These 
are  but  little  })roken  up  on  sides,  but  on  base  of  cnudal  and  on  back 
below  anterior  part  of  spinous  dorsal  they  break  up  into  round  sp>ots 
separated  by  narrow  interspaces.  Lower  part  of  head  with  stripes 
similar  to  those  on  body,  but  clearer  cut  at  the  edges.  Lateral  line 
running  in  a  light  streak  much  broken  up  b\^  the  wavy  streaks  cross- 
ing it.  A  white  spot  on  back  between  lateral  line  and  base  of  dorsal 
opposite  the  dorsal  notch  as  in  Paralahrax  humeraliH  and  Paralnbrax 
aJhirmaculatm,  UpiK»r  parts  of  head  dark  brown;  a  few  indistinct 
small  round  lighter  spots  on  snout  and  preorbital  region.  Lower  parts 
of  head  and  body  dusky.  Spinous  dorsal  slightly  dusky;  a  dark  bar 
behind  third  spine,  and  a  fainter  one  behind  fourth.  Soft  dorsal  mot- 
tled with  dark  brown.  Anal  and  ventrals  dusky,  darker  toward  tips 
of  rays.  A  dark  spot  in  front  of  base  of  pectoral,  separated  from  a 
crescentric  bar  of  dark  brown  on  base  of  pectoral  rays  by  a  narrow 
light  bar. 

The  general  pattern  of  coloration  resembles  very  much  that  of 
Mycteroperca  houlen^en^  and  serves  at  once  to  distinguish  this  species 
from  others  of  its  genus. 

The  type  and  sole  siKH*imen  is  247  nun.  in  entire  length,  and  was 
taken  at  Callao,  Peru.  It  is  deposited  in  the  U.  S.  National  Museum, 
Cat.  No.  5347L 

Family  LUTIANID.E. 

57.  LUTIANUS  ARGENTIVENTRIS  (Peters). 
Three  specimens  from  Guayaquil,  Ecuador. 

Family  H.EMULIDJi:. 

58.  ANISOTREMUS  PACIFICI  (Gunther). 

One  si>ecimen  from  Guayaquil,  Ecuador,  does  not  differ  from  speci- 
mens from  Panama. 

59.  ANISOTREMUS   SCAPULARIS  (Tschudi). 

Three  small  specimens  taken  at  Callao,  Peru.  A  specimen  40  cnr 
in  length,  in  the  Stanford  University  collections,  retains  the  black 
axillary  spot  and  the  spots  at  the  last  dorsal  and  anal  mys.  The  preo- 
perclo  is  no  less  sharpl}'  denticulated  than  in  small  specimens.  Speci- 
mens from  the  (lalapagos  Islands  and  Cocos  Island  are  darker  in  color, 
and  have  lost  the  posterior  dorsal  and  anal  spots. 
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60.  ISACIA  CONCEPTIONIS  Cuvier  and  Valenciennes. 

Two  specimens  from  Callao,  Peru,  in  length  2eS3  and  290  mm.  respec- 
tively. The  head  is  contained  in  entire  length  to  base  of  caudal  3i 
times.  The  eye  in  head  5i  to  5^  times.  The  vertical  limb  of  the  preo- 
percle  is  straight,  or  but  little  concave.  The  mandible  is  a  little 
thicker  toward  the  tip  than  in  /.  veminta^  and  projects  slightl}-  more. 
This  character  is  somewhat  more  marked  in  the  larger  specimens  (here 
drawn)  than  in  the  other.  The  specimens  at  hand  are  everywhere 
darker  than  in  /.  venimta^  being  black  above  and  very  dark  on  sides. 


Fro.  9.— IBACIA  CONCKPTIONI8. 


KiG.  10.— ISACIA  VENUSTA. 

61.  ISACIA  VENUSTA,  new  species. 
hacui  coiicqpiionis  Abbott,  Proc.  Atrad.  of  8ci.  Phil.,  1899,  p.  350,  Callao,  Peru. 

Head,  2|  to  3^V  in  length  to  base  of  caudal;  depth  3i  to  8^.  .  Eye, 
4i  to4i^  in  head;  interorbital  space,  3|  to  4;  snout,  3|  to  4;  maxillary, 
3|  to  4.     Dorsal,  XIII,  13  or  14;  anal,  III,  13.     Scales,  52  to  54. 

Profile  of  head  and  body  with  the  curves  moderate  and  unbroken; 
the  ventnil  and  dorsal  outlines  similar.     Jaws  equal,  or  the  lower  very 
slightly  projecting  when  mouth  is  closed.     Maxillary  scarcely  reach 
ing  to  below  front  of  eye.     Teeth  in   rather  broad  villiform  bands, 
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which  ^row  narrower  on  sides  of  jaws;  the  outer  row  of  teeth  a  little 
enlarged;  no  teeth  on  vomer  or  palatines.  Interorbital  .space  ev^enly 
curved  from  eyenand  unbroken  hj^  ridges.  Vertical  limb  of  preopercle 
concave;  the  edges  with  small  weak  spines  partly  hidden  by  the  skin, 
and  not  enlarged  at  the  angle.  The  longest  gill  rakei*s  ne^irly  half  as 
long  as  eye;  22  or  23  of  them  on  the  anterior  limb  of  arch. 

Scales  ctenoid;  snout,  mandible,  maxillary,  and  the  greater  part  of 
preorbital  naked.  Dorsal  and  anal  naked;  a  very  slight  scaly  sheath 
at  the  base  of  each;  that  of  anal  a  little  the  l>etter  developed.  Ven- 
trals,  pectorals,  and  caudal  with  a  few  scales  on  base;  tine  scales  run- 
ning nearly  io  the  tips  of  caudal  rays. 

Pectoral  1^  to  1 J  in  the  length  of  head;  reaching  to  a  point  midway 
between  tips  of  ventmls  and  front  of  anal.  Third  and  fourth  dorsal 
spines  equal  and  the  highest;  their  length  2^  to  2f  in  head;  behind 
these  the  spines  gradual  1}'  and  uniformly  decreavse  in  length  to  the  soft 
dorsal.  Base  of  soft  dorsal  from  1\  to  2  in  head.  The  anterior  or 
longest  rays  of  soft  dorsal  equal  in  length  to  those  of  anal  and  a  little 
greater  than  the  diameter  of  eye.  The  anal  ends  slightly  in  front  of 
the  soft  dorsal.  Ventrals  reaching  halfwa^^  from  their  base  to  front 
of  anal.     Caudal  forked;  the  upper  lobe  a  little  longer  than  lower. 

Color  greenish  gray  on  back;  sides  and  l>elly  silvery,  overlaid  with 
dusky  shades.  The  scales  on  sides  have  a  darker  border,  and  faint 
traces  of  longitudinal  streaks  follow  the  rows  of  scales.  Base  of  pec- 
toral with  a  dark  spot  a))Ove  on  both  sides  of  fin;  axil  duvsky;  inner 
surface  of  fin  usually  darker  than  outer  surface.  Ventrals  dark,  and 
growing  darker  toward  their  tips.  Dorsals  dusky;  the  spinous  doi-sal 
sometimes  black;  the  rays  of  soft  dorsal  and  anal  similar,  growing 
darker  toward  tips. 

This  species  differs  from  Imvla  conceptlonh  in  having  a  larger  eye, 
a  longer  head,  the  lower  jaw  a  httle  thinner  at  the  tip  and  slightly 
less  projecting,  and  the  verticjd  liml)  of  the  preopercle  more  concave. 
The  color  is  ever\  where  lighter  in  the  specimens  at  hand,  though  the 
markings  are  the  sjmie. 

In  the  description  given  by  Abbott  (quoted  al)Ove)  the  measurement 
given  for  the  length  of  the  he^ul  is  incorrect.  It  is  2|V  in  entire 
length  to  base  of  caudal  in  his  smaller  specimen  and  3,V  in  his  larger 
one.  Cuvier  and  Valenciennes  say  that  the  length  of  the  head  of  Tsaeh 
concejdloniH  is  less  than  the  depth.  It  is  consbintly  greater  than  the 
depth  in  Imcia  votuHta^  and  slighth'  less,  or  equal  to  the  depth  in  our 
specimens  of  the  former  species. 

Four  specimens  collected  at  Callao,  Peru.  Besides  these  there  are  in 
the  Stanford  University  collections  two  specimens  from  the  same  locality 
collected  by  Admiral  Beardslee.  The  specimens  range  from  175  to 
25i)  nun.  in  length.  A  specimen  22(»  mm.,  collected  by  Mr.  Simons, 
is  selected  as  the  type.  It  is  Cat.  No.  534()T,  in  the  U.  S.  National 
Museum.     Other  specimens  are  in  Stanford  University  museum. 

.gle 
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62.  POMADASIS  BURRO,  new  species. 
Platte  LXV,  fig.  3. 

Head,  2|  to  2^  in  length  to  base  of  caudal;  depth,  2^.  Eye,  5  to  5^ 
in  head;  snout, '2i;  maxillary,  3^  to  84;  interorbital  space,  4f;  fourth 
dorsal  spine,  3  to  3i;  second  anal  spine,  2f.  Dorsal,  XI,  1,  13;  anal, 
III,  8.     Scales,  47. 

Upper  anterior  profile  concave  above  eyes;  that  of  snout  straight 
and  long.  Edge  of  preopercle  without  trace  of  serrations;  opercle 
with  a  broad  dermal  flap.  Maxillary  reaching  to  or  slightly  behind 
the  vertical  from  anterior  nostril.  Lips  thick  and  spongy;  lower  jaw 
a  little  projecting,  (xill  rakers  mther  thick,  one-fourth  of  diameter 
of  eye;  15  developed  on  anterior  limb  of  arch. 

Pectoral  reaching  to  opposite  vent;  ventrals  three-fourths  or  dis- 
tiince  from  their  base  to  vent.  Second  anal  spine  a  little  shorter  than 
soft  rays,  near  it^  tip  it  tapers  quickly  to  a  point  that  is  not  very  acute. 

This  species  has  the  genenil  characters  of  I\  vnurt^acanthits^  but 
differs  in  having  no  serrations  on  edge  of  preopercle,  in  having  shorter 
dorsal  spines,  a  slightl}'  shorter  and  much  more  slender  second  anal 
spine,  and  the  head  and  maxillary  longer. 

We  have  numerous  specimens  of  P,  macracantKuH  from  Mexico  and 
Panama  in  the  Stanford  University  collections  for  comparison;  the 
largest  equal  in  size  to  the  larger  specimen  of  P,  hurro.  All  of  them 
have  the  preopercle  sharply  denticulated,  the  large  ones  showing  no 
decrease  in  the  size  or  sharpness  of  the  denticulations. 

Two  specimens  were  collected  at  (Guayaquil,  20  and  31  cm.  in  length. 
The  larger  one  is  the  type  and  is  Cat.  No.  53468,  U.  S.  National 
Museum.     The  cotype  is  in  Stanford  University  museum. 

Burro,  the  vernacular  name  in  Central  and  South  America  of  differ- 
ent sp(»cies  of  PomaditHis,  They  make  a  noise  when  caught  resembling 
the  noise  made  ])y  a  ''burro"  or  donkey. 

Table  of  meaauremeiiU  in  hundrfdtlis  of  length. 
SpecleH I       ^'"'HiH^*'^'*  Pomadasiit  macracanthm. 


Mazat- 
Localily (tuayaqiiil.       Panama.       Ian 


(iuaymas. 


MexU-o.  M*^^'«*»- 

Length  in  mlllimctorH  to  Imse  <»f  caudal 21.S  260  214  25H  222  |        200 

lAMigth  of  head  in  hundredths 42  41  37  37  37  1-38 

Deplhofbody 37  '  38  38  36  35  l         36 

Length  of  snout 14  14  12  14  14            14 

Diameterof  eye 1  8  ,  74  7'  7  7|           7 

InUTorbital  width ^ 9  9  Mi  8i  8i            8i 

Ix'ngth  of  maxillary 12i  124  H  lOi  11  ,         11 

Length  of  fourth  dorsal  spine 15,  14  17  18  17            18 

Length  of  .second  anal  spine 1  16i  15  18,  rs  17  1         17 

I>ength  of  iK^etoral I  29  30  Xi  28  29  I         28 

Length  of  ventral '22  |  '22  !21  22  21'         21 
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Family  GERRID^. 

63.  EUCINOSTOMUS  CALIFORNIENSIS  (GUI). 

Two  specimens  from  Guayaquil,  Ecuador. 

64.  QERRES  PERUVIANUS  Cuvier  and  Valenciennes. 

Several  specimens  were  taken  at  Guayaquil,  diifering  from  speci- 
mens from  Panama  only  in  being  darkei*  in  color. 

Family  KYPHOSID^E. 

65.  DOYDIXODON  L^VIFRONS  (Tschudi). 
Plate  LXVI,  fig.  2. 

A  single  specimen  from  Molendo,  Peru,  27  cm.  in  length. 

This  species  may  be  known  from  Z).  freininviUei^  by  the  produced 
anterior  rays  of  the  soft  dorsal  forming  an  angle,  which  when  depressed 
reaches  to  the  tip  of  the  last  dorsal  ray.  The  fourth  ra}^  is  the  longest 
and  forms  the  tip  of  the  angle,  behind  which  the  posterior  margin  of 
the  fin  is  strongly  concave. 

In  D.  frerninvUhl  (specimens  from  the  Galapagos  Islands  in  the 
Stanford  University  collections)  the  soft  dorsal  is  not  angulated;  the 
tip  of  the  fourth  ray  is  opposite  the  beginning  of  the  last  two-fifths  or 
one-third  of  the  base  of  the  fin.  The  fin  is  usually  rounded  and  every- 
where convex  as  shown  in  the  accompanying  figure,  but  its  margin 
may  sometimes  form  a  sigmoid  cpirve,  convex  in  front  and  concave 
behind,  and  nowhere  angulated  except  at  tip  of  last  ray.  The  latter 
condition  is  shown  in  Valenciennes'  plate,*  and  in  the  largest  of  our 
specimens,  45  cm.  in  length,  but  the  fourth  ra}^  is  little  if  any  longer 
than  when  the  fin  is  ever}  where  convex.  This  condition  is  prolmbly 
developed  with  age. 

The  anterior  rays  of  the  anal  of  D.  Imvifrmi^  are  longer  than  in  the 
other  species,  making  the  posterior  margin  of  the  fin  more  oblique. 

Perhaps  a  greater  difference  than  these  is  shown  in  the  size  of  the 
teeth,  which  in  D,  l^vlfrons  are  nearly  twice  as  large  as  in  Z>.  fn- 
lahivUhl^  and  are  in  fewer  rows.  In  the  former  species  they  are  in  5 
oblique  series,  on  the  mandible,  running  downward  and  inward  toward 
the  symph}  sis.     In  />.  fremlnviUel  they  are  in  9  oblique  series. 

The  dorsal  of  our  specimen  of  I),  IcevlfranH  has  15  rays.  Of  the  16 
specimens  of  7>.  frenunvilh!  counted,  10  of  them  have  17  rays,  4  have 
18  rays,  and  2  have  16  rays.  This  is  opposite  to  the  condition  alleged 
to  exist.  Tschudi  counts  18  rays  in  the  type  of  D.  li^evifroiis  from 
Huacho,  Peru,  and  Valenciennes  counts  15  rays  in  the  t3'pe  of  />. 

«Plate  LXVI,  fig.  1.  ^'Voya^^e  Venus,  [)1.  v. 
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freifiinviUei  from  the  Galapagos.  The  plate  published  by  Valen- 
ciennes, however,  proves  our  Galapagos  specimens  to  be  D,  freniin- 
villei  by  the  teeth  and  shape  of  the  dorsal. 

Family  8CIaENIDJ5. 

66.  ARCHOSCION  ANALIS  (Jcnyns). 

A  specimen  collected  at  Callao,  Peru,  the  type  locality  of  the  species. 

67.  CYNOSCION  ALBUS  (Giinthcr). 

A  small  specimen  from  Guayaquil,  agreeing  well  with  Panama 
specimens.  . 

68.  BAIRDIBLLA  CHRYSOLBUCA  (GUnther). 

Three  specimens  from  Guayaquil  differ  slightly  from  specimens 
from  Panama.  The  anal  rays  are  7  in  one  specimen  and  8  in  the  other 
two  (9  in  Panama  specimens).  There  is  a  considerably  longer  distance 
between  the  tips  of  the  anal  rays  and  the  base  of  the  caudal  in  the 
former  specimen,  and  a  slightly  longer  distance  between  these  points 
in  the  other  two  than  in  the  specimens  from  Panama.  As  usual,  the 
Guayaquil  specimens  are  much  darker.  No  other  difference  is  appre- 
ciable, however,  and  these  differences  will  probably  be  found  to  fall 
within  the  I'ange  of  variation  of  the  species.. 

69.  BAIRDIELLA  ENSIFERA  (Jordan  and  Gilbert). 

A  couple  of  specimens  from  Guayaquil,  Ecuador,  differ  from  Panama 
specimens  only  in  being  darker. 

70.  STELLIFER  MINOR  (Tschudi). 

A  single  specimen  collected  at  Callao,  Peru.  The  head  in  this  species 
is  far  less  cavernous  than  in  other  members  of  the  genus  Stellifer. 

71.  SCI^NA  FASCIATA  (Tschudi). 

One  small  specimen  15  cm.  in  length  from  Callao,  Peru. 

Head,  3  in  length  to  base  of  caudal  (3f  with  caudal);  depth,  2\  (3^). 
Eye,  4i  in  head,  scarcely  shorter  than  snout;  interorbital  space,  3i; 
maxillary,  3i.    Dorsal,  X,  I,  25;  anal,  11,  9.    Scales  in  lateral  line,  51. 

Body  very  deep  and  compressed;  the  snout  blunt  and  scarcely  pro- 
jecting over  the  mouth.  Maxillary  reaching  a  little  past  middle  of 
eye.  Mouth  slightly  oblique;  lips  papillose.  Teeth  fine,  in  bands,  the 
outer  series  only  slightly  enlarged.  Border  of  preopercle  with  very 
small  membranous  serra?.  Gill  rakers  very  small;  only  7  developed 
on  lower  limb  of  arch. 

Scales  exceedingly  sharply  ctenoid,  each  with  a  broad  border  of 
sharp,  tine  corrugations  which  involves  nearly  the  whole  surface  of  the 
scale;  each  corrugation  ending  in  a  tine  point.      Tip  of  snout  and 
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iiiaiulible  naked.  Ijowor  half  of  soft  dorsal  closely  covered  with  fine 
scales  forniin*^  a  rather  thick  sheath. 

Third  dorsal  spine  the  longest,  its  length  2|  in  head;  the  succeeding" 
spines  decrease  rapidly  in  length,  making  the  fin  triangular.  Pectoral 
short,  li  in  heud,  scaiveh'  extending  to  tips  of  ventrals,  which  reach 
two-thirds  of  distance  from  their  base  to  front  of  anal.  Second  anal 
spine  stout,  hut  not  over  three-fourths  the  length  of  first  anal  ra3"; 
length  of  second  spine  3  in  liead.  Tips  of  anal  rays  reuch  to  ]>elow 
base  of  last  dorsal  ray.  Caudal  slightly  S-shai)ed,  the  upper  lobe  the 
longer;  tip  of  lower  angle  rounded. 

Color  dark  on  sides  and  Imck;  lower  parts  dirty  silvery.  A  con- 
spicuous, mther  narrow,  light  band  runs  downward  and  slightly 
oblicjuely  backward  from  between  the  dorsals  nearly  to  vent.  A  sim- 
ilar short  band  runs  from  middle  of  soft  dorsal,  but  does  not  reach  to 
lateral  line.  The  op<»rcle  ends  in  a  broad  flap,  which  is  coal  black 
nmch  as  in  some  of  the  centra rchoid  fishes.     The  fins  are  all  black. 

72.  SCI^NA   DBLICIOSA   (Tschudi). 

This  is  the  best  represented  Scia?noid  fish  in  the  collection.  Many 
stx^cimeiis  were  collected  at  Callao,  and  one  at  Molendo,  Peru. 

Head,  2i  to  3  in  length  to  base  of  cjiudal;  depth,  3}  to  3|.  E3'e, 
5i  to  «)  in  head;  int<»rorbital  space,  3f ;  snout,  3^  to  4;  maxillary,  3. 
Dorsal,  IX  or  X,  I,  22  or  23;  anal,  II,  10.     Scales,  50  (pores). 

Uj)per  anterior  profile  forming  an  even  curve  from  nape  to  snouL 
Snout  projecting  l>eyond  tip  of  mandibile  in  a  variable  degree  as  in 
related  species,  or  from  i  to  1  diameter  of  pupil.  Viewed  latei-ally  its 
profile  usually  forms  a  semicircle,  but  in  one  or  two  specimens  it  is  a 
little  angnlated  at  the  tip.  Gill  rakers  scarcely  as  long  as  diameter  of 
pupil;  0+12  or  13  in  number. 

The  fourth  dorsal  spine  the  highest,  2J  in  head.  The  last  spine  of 
first  dorsal  is  half  as  long  as  the  spine  of  the  second  dorsal,  and  is 
attiiched  to  it  by  a  membrane.  Tip  of  pectoml  reaching  1  diaineter 
of  eye  past  notch  between  dorsals.  Ventrals  reaching  one-half  of 
distance  from  their  base  to  front  of  anal.  Tip  of  anal  reaching  to 
below  base  of  last  dorsal  my.     Caudal  lunate. 

Color  dusky  on  back,  growing  silvery  on  sides.  Kather  faint,  dark 
lines  following  the  rows  of  scales;  axil  dark. 

73.  SCIiCNA  GILBERTI,  new  species. 

Plate  LXVI,  fig.  3. 

Head,  3|''  to  3J  in  length  to  base  of  caudal;  (4  to  3^  in  entire 
length);  depth,  3|  to  3^.     Kye,  9 J  to  11  in  head;  interorbital  space, 

f'TUv  nu^awiiromont  appearing  tir.«t  is  of  tlie  wnalli^r  of  our  two  speoimens;  where 
only  one  nieaHurement  in  given  the  speoiinenp  do  not  differ. 
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3i  to  3i;  snout,  4;  maxillary,  2.i.  Dorsal,  X,  I,  *J4  to  X,  I,  21;  airnl, 
II,  10.  Si-ales,  ()^;  rountin*^  subvertical  series  there  are  10  seales 
from  front  of  dorsal  to  lateral  line,  and  13  from  front  of  anal  to  lateral 
line. 

Anterior  profile  gently  curved  a  short  distance  in  front  of  dorsal, 
thence  api>earing  perfectly  straight  to  near  tip  of  snout,  where  it  again 
slightly  curves  downward.  Head  very  broad,  with  a  broad  evenly 
curved  interorbital  space,  3  to  3^  times  the  diameter  of  eye.  Jaws 
nearly  even  in  small  specimen;  the  lower  included  in*  the  large  one. 
Small  teeth  in  2  or  3  irregular  rows  in  upper  jaw,  with  an  outer  series 
of  much  enlarged  ones;  the  length  of  the  latter  e(iual  to  diameter  of 
anterior  nostril.  A  row  of  similar  enlarged  teeth  on  lower  jaw,  and 
an  irregular  row  of  smaller  teeth  outside  of  them,  fitting  close  against 
them.  No  canines  present.  Maxillary  reaching  to  a  little  past  ante- 
rior })order  of  eye.  Anterior  nostril  small  and  round;  the  post^n'ior  3 
times  as  long  as  wide,  (fill  rakers  3  or  4  +  10;  the  longest  three- 
fourths  diameter  of  eye.  Edge  of  preopercle  with  rather  sharp 
denticles  somewhat  enlarged  toward  angle. 

Pectoral  short;  equal  in  length  to  ventral;  2i  in  head.  Third, 
fourth,  and  fifth  dorsal  spines  highest,  equal  to  combined  length  of 
snout  and  eye;  tip  of  third  reaching  to  base  of  eighth  when  fin  is 
depressed.  The  mem))rane  of  the  next  to  the  last  spine  scarcely 
reaches  to  the  base  of  the  last  spine,  which  is  a  trifle  longer  than  the 
former,  and  is  attached  by  a  membrane  to  the  soft  rays.  Base  of  .soft 
dorsal  seven-eighths  length  of  head;  its  highest  rays  equal  to  snout 
and  half  eye.  Anal  .spines  rather  weak,  but  not  flexible;  the  second 
spine  half  the  length  of  the  first  my,  which  is  scarcely  so  long  as  the 
second  ray;  tip  of  longest  ray  reaching  to  tip  of  last  my  when  fin  is 
depressed,' or  to  under  base  of  last  dorsal  ray.  Caudal  lunate,  the  mid- 
dle rays  2  in  head,  the  upper  mys  1^  in  the  smaller  specimen.  In  the 
larger  specimen  the  caudal  is  nnich  more  deeply  lunate,  the  upi>er  lobe 
longer  and  sharper  than  the  lower;  extending  1^  times  diameter  of 
eye  past  middle  rays.  Scales  ctenoid;  the  entire  head,  except  the  tip 
of  mandible,  and  lips  covered  wuth  irregular  scales.  Dorsal  and  anal 
fins  naked  except  a  narrow  definit(»  area  at  extreme  base.  Pectoral 
with  a  few  scales  on  ])ase.  (Caudal  with  small  scales  on  membrane 
extending  considerably  over  half  the  distance  from  base  to  tips  of  mys; 
a  series  of  small  scales  carrying  lateral  line  to  edge  of  caudal. 
.  Color  dusky  on  top  of  head  and  back,  becoming  silvery  below. 
Dark  lines  follow  the  rows  of  scales  on  back  and  sides.  These  are 
scarcely  noticeable  on  the  smaller  specimen,  and  not  very  conspicuous 
on  the  larger.  Dorsals  dusky;  caudal  and  pectoral  slightly  dusky; 
anal  with  a  very  little  dusky  color  on  membrane;  ventmls  white; 
inside  of  opercle  dusky. 
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This  species  differs  from  S.  xoieneri  Sauvage  in  having  the  length 
of  head  greater  than  the  depth,  and  longer  as  compared  with  the  entire 
length;  the  snout  shorter  as  compared  with  the  interorbital  space;  the 
eye  smaller;  the  caudal  lunate,  and  the  scales  larger.  Our  smaller 
specimen  approaches  >lS'.  winner i  in  size  of  eye  and  shape  of  caudal 
more  nearly  than  our  larger  one,  though  the  specimen  from  which 
Sauvage  drew  his  description  was  considerably  larger  than  our  large 
one. 

The  following,  extracted  from  Sauvage's  description,  will  show  the 
degree  of  difference  between  these  two  species:  Depth  equal  to  length 
of  head,  which  is  contained  4f  in  total  length.  Snout  equal  to  inter- 
orbital space.  Eye,  2  in  snout;  7i  in  head.  Caudal,  truncate.  L<ateral 
line,  85.     Length,  57  cm. 

Two  specimens  were  collected  at  Callao,  Peru,  respectively  30  and 
45  cm.  in  length.  The  latter  is  the  type.  It  is  deposited  in  the 
IT.  S.  National  Museum,  Cat.  No.  53464. 

The  cotype  is  in  Stanford  University  museum. 

I  take  pleasure  in  naming  this  species  for  Dr.  C.  II.  Gilbert,  to 
whom  1  owe  the  best  of  my  ichthyological  training. 

74.  POLYCLEMUS  PERUANUS  Steindachner. 

A  single  specimen  from  Callao,  Peru,  agrees  very  well  with  Doctor 
Steindachner's  description  of  the  tj^pe. 

Head  equals  depth,  3|  in  length  without  caudal.  Eye  6i  in  head; 
interorbital  space,  2|;  snout,  3|;  maxillary,  3i;  longest  dorsal  spine, 
2;  second  anal  spine,  4;  longest  soft  anal  ray,  2.  Doi*sal,  X,  I,  23; 
anal,  II,  8.     Scales  of  lateral  line,  55. 

This  specimen  does  not  show  the  dusky  cross  bands  described  by 
Jordan  and  Eigenmann  from  cotypes  of  the  species  in  the  Museum  of 
Comparative  Zoology." 

They  describe  the  snout  as  being  4|  in  length  of  head;  and  the  eye 
4|.  The  specimen  at  hand  agrees  better  with  Doctor  Steindachner's 
description  (Schneuzenlange  nicht  ganz  4  mal;  Augendiameter  bei 
erwachsenen  individuen  nahezu  6  mal).  '' Caudal  tin  slightly  lunate 
or  S-shaped''''  does  not  adequately  describe  its  shape.  The  lower  half 
of  the  tin  is  obliquely  truncate,  the  upper  half  lunate,  thus  leaving  the 
fin  angulated  at  the  middle  rays,  which  are  as  long  as  the  angulated 
upper  lobe. 

75.  MICROPOGON  ALTIPINNIS  Gunthcr. 

A  small  specimen  was  collected  at  Guayaquil,  Ecuador,  which  agrees 
in  all  essential  characters  with  specimens  from  Panama.  In  compar- 
ing this  species  directly  with  J/,  ectens  Jordan  and  Gilbert,  it  can  be 
known  at  once  by  the  enlarged  scales  on  the  side  behind  the  pectoral 

«Rept.  U.  S.  Fish  Comin.,  1886,  p.  415. 

^Jordan  and  Eigenmann,  Rept.  U.  S.  Fish  Comm.,  1886. 
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and  below  the  lateral  line.  There  are  three  more  scales  Counting  the 
subvertical  series  between  the  median  line  of  belly  and  lateral  line  in 
J/,  altipmnis  than  in  3L  ectens  though  the  difference  appears  greater 
than  the  actual  count  indicates. 

The  occurrence  of  M,  ectem  at  Panama  may  here  be  recorded.  There 
is  a  specimen  of  this  species  in  the  Stanford  University  collections 
taken  at  Panama  by  the  U.  S.  Bureau  of  Fisheries  steamer  Alhatrosn^ 
which  has  hitherto  been  identified  with  M.  altipeiiriis.  It  agrees  in  all 
respects  with  specimens  of  the  former  species  from  Mazatlan,  Mexico. 

76.  CHILODACTYLUS  VARIEGATUS  Cuvicr  and  Valenciennes. 

Several  specimens  were  collected  at  Callao.  They  all  have  the  dorsal 
spines  17  in  number,  not  16  as  recorded  in  the  original  description. 
The  soft  dorsal  has  from  29  to  31  rays,  and  the  anal  9  or  10.  The 
swollen  lower  I'ays  of  the  pectoral  number  6  (7  in  original  descrip- 
tion), and  extend  from  i  to  1  diameter  of  the  pupil  beyond  the 
branched  rays.  The  gill  rakers  are  rather  slender,  and  number  12 
or  13  on  lower  limb  of  arch. 

Family  CICHLID^. 

77.  ^QUIDENS  RIVULATUS  (Giinther). 

Several  specimens  taken  at  the  market  in  Guayaquil  and  one  at 
Eten,  Peru.     The  longest  16  cm.  in  length. 

Head,  2^  to  2i  in  length  to  base  of  caudal;  depth,  2i.  Eye,  3i  to  4 
in  head  in  ^ecimens  from  7  to  9  cm.  in  length;  4  to  4i  in  specimens 
from  11  to  16  cm.  in  length;  maxillary,  3  to  3i;  snout,  2^  to  2f. 
Dorsal,  XIV  (occasionally  XIII),  10  or  11;  anal.  III,  8  or  9.  Scales, 
26  or  27;  3  between  front  of  dorsal  and  lateral  line,  7  between  front  of 
anal  and  upper  part  of  lateral  line.     Gill  rakers,  3+8  or  9. 

Small  specimens  up  to  10  cm.  in  length  have  the  anterior  profile  of 
head  straight  or  slightly  convex;  large  specimens,  from  14  to  16  cm. 
in  length  usuallv  have  it  slightly  concave.  Interoi^bital  space  increas- 
ing in  width  and  growing  more  nearly  flat  witn  age;  in  large  speci- 
mens its  width  is  contained  2f  times  in  head;  in  small  specimens  3 
times.  Length  of  dorsal  and  anal  rays  increasing  with  age;  the  longest 
ones  1  to  1^  in  head  in  large  specimens,  and  reaching  past  middle  of 
caudal  rays;  1^  in  §mall  specimens  and  not  reaching  to  middle  of  cau- 
dal mys.  Small  specimens  have  the  dark  lateral  spot  much  more  con- 
spicuous, and  the  dark  lines  radiating  from  eye  to  snout  and  across 
cheek  much  less  conspicuous.  They  have  narrow  cross  bars  which 
are  scarcely  to  be  seen  on  specimens  13  cm.  in  length,  and  not  at  all 
on  larger  ones.  These  are  placed  as  follows:  One  at  base  of  caudal 
rays;  one  across  caudal  peduncle  just  behind  soft  dorsal;,  one  under 
middle  of  soft  dorsal;  one  just  behind  lateral  spot;  one  just  in  front 
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of  lateral  spot;  sometiincjs  a  faint  trace  of  one  under  fourth  or  fifth 
dorsal  spine.  Body  and  tins  of  large  sj>eciiuens  darker  than  in  small 
ones,  and  more  or  less  conspicuous,  broken,  longitudinal  stripes  follow 
the  rows  of  scales  on  sides.  The  specimen  from  Eten,  Peru,  differs 
from  the  others  in  having  the  lower  part  of  the  head  coal  black  up  to 
a  level  with  the  mouth. 

Family  POMAC^ENTRID.E. 

78.  CHROMIS  CRUSMA  Cuvier  and  Valenciennes. 
Two  specimens  from  Callao,  Peru. 

Family  EPHIPPID.E. 

79.  CHiETODIPTERUS  ZONATUS  (Girard). 
One  specimen  from  (riiayaciuil,  Ecuador. 

80.  PARAPSETTUS  PANAMENSIS  Steindachner. 

Three  specimens  from  Guaya(juil  differ  from  specimens  from  Panama 
only  in  being  everywhere  much  darker. 

Family  BALISTID.E. 

81.  BALISTES  NAUFRAGIUM  Jordan  and  Starks. 

Six  specimens  from  15  to  17  cm.  in  length  were  obtained  at  Gua\'a- 
(juil,  Ecuador.  They  agree  in  number  of  scales,  fin  i*ays,  and  propor- 
tions with  specimens  from  Panama,  but  are  much  rougher.  The  tii-st 
dorsal  spine  is  more  thickly  set  with  spinules,  making  it  thicker.  The 
soft  fin  ra\  s  are  constantly  20  in  the  dorsal  and  24  in  the  anal.  B, 
<L<hj>erf<ws  Tschudi,  as  described,  has  24  rays  in  the  dorsal  and  20  in  the 
anal,  besides  differing  in  depth,  coloration,  and  minor  characters.  In 
these  small  specimens  of  B,  iidf/f ray /KfNiind  in  si)ecimens  from  Panama 
of  II  similar  size  the  eyes  are  connected  across  the  interorbital  space 
))y  two  narrow  dark  ))ars;  one  between  the  posterior  orbital  margins 
and  one  somewhat  behind  the  anterior  margins. 

Family  TETKAODONTID.E. 

82.  SPHEROIDES  FURTHI   (Steindachner). 

Four  specimens  4  to  9  cm.  in  length  from  (juayaipiil,  Ekiuador,  seem 
to  be  n*ferable  to  this  species.  It  may  l)e  distinguished  from  other 
W(»st  coast  species  of  this  genus  by  the  large  eye  as  compared  with  the 
inter()rl)ital  space  and  length  of  snout. 

Head,  2J  to  8  in  length  to  base  of  caudal.  Eye,  3f  to  4  in  head; 
interorbital  space  (bone)  ecjual  to  eye;  snout,  2;^  to  2^.  Dorsal,  8; 
anal,  7. 
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Body  short  and  stout;  snout  rather  steep  and  slightly  concave  in  pro- 
file. Prickles  sharp  and  rather  closely  set  on  back  from  between  front 
of  e}  es  to  within  half  a  diameter  of  eye  of  dorsal.  Patch  of  prickles 
on  ventral  si  face  covering  a  larger  area;  extending  from  a  little  in 
front  of  eyes  to  vent,  sending  a  triangular  area  up  between  eye  and 
gill  opening  nearly  to  dorsal  patch;  not  extending  al>ove  lower  rays  of 
pectoral  on  side  of  body.  Entire  side  otherwise  naked;  no  prickles  on 
body  behind  vent.     Caudal  slightly  lunate;  the  angles  sharp. 

Color  dark  brown  on  back  and  uppeVpart  of  sides;  mottled  on  sides 
b}'  spots  and  bars  running  irregularly  more  or  less  obliquely.  No 
color  on  area  of  prickles  on  ventral  surface.  The  very  small  specimens 
show  slightly  the  crossbars  on  back  described  by  Steindachner  in  the 
original  description.  Base  of  pectoral  dusky,  but  no  dark  band  is 
present  as  described.     Fins  without  markings. 

Family  GOBIID.i:. 

83.  PHILYPNUS   LATERALIS  Gill. 

Two  specimens  obtained  at  Gua3^ac|uil,  Ecuador,  and  one  at  Eten, 
Peru;  the  largest  28  cm.  in  length. 

The  coloration  of  these  specimens  is  scarcely  so  brilliant  as  in  speci- 
mens of  P.  dorinitator  from  the  West  Indies,  though  the  contrary 
condition  is  alleged  to  exist.  The  scales  number  from  54  to  56,  and 
the  anal  haa  constantly  11  rays. 

84.  ELEOTRIS  PICTA  Kner  and  Steindachner. 

Two  largo  specimens  were  preserved  from  (Tuayiujuil.  They  are 
black  or  very  dark  brown  on  upper  parts  and  a  clearer  slightly  lighter 
brown  below,  but  with  no  white  anywhere.  The  usual  flecks  of  white 
on  ventral  parts  so  conspicuous  in  specimens  from  more  northern 
localities,  are  at  these  only  slightly  lighter  than  the  surrounding  color 
and  not  noticeable.  The  fins  are  all  black  mottled  with  light  gray, 
and  the  spinous  dorsal  has  a  light  border.  They  do  not  otherwise 
differ  from  specimens  from  Ix>wer  California. 

85.  MAPO  SOPOR ATOR    (Cuvier  and  Valenciennes.) 

Specimens  from  Payta.  Peru;  and  (iuayaciuil,  Ecuador. 

86.  GOBIONELLUS  SAGITTULA  (GUnther). 

Four  small  specimens  from  (luayaquil,  Ecuador.  They  do  not  differ 
from  specimens  from  the  coast  of  Mexico,  and  San  Diego,  California, 
except  in  having  the  middle  rays  of  the  caudal  a  little  longer. 

Family  MALACANTHID.E. 

87.  CAULOLATILUS  PRINCEPS   (Jenyns). 

Four  specimens  from  Callao,  Peru. 
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Family  BATRACHOIDID^. 

88.  BATRACHOIDES  PACIFICI  (Giinther). 
Specimens  from  Guayaquil,  Ecuador. 

Family  BLENNIIDJi:. 

89.  LABRISOMUS  PHILIPPI  (Steindachner). 

Six  specimens  from  Callao  ha\e  the  fin  formulae  as  follows:  Dorsal, 
XIX,  13;  anal,  II,  19  in  four  specimens;  dorsal,  XIX,  12;  anal, 
II,  19  in  one  specimen;  dorsal,  XVXII,  13;  anal,  II,  18  in  one  speci- 
men. There  is  considerable  discrepancy  between  our  specimens  and 
the  original  description  in  the  size  of  the  eye.  The  type  was  nearly 
10  inches  long  and  the  eye  was  said  to  be  4:'i  in  head,  and  li  in  snout. 
In  our  specimens  from  10  to  12  inches  long  the  eye  is  from  6  to  6^ 
in  head,  and  from  2  to  2i  in  snout.  In  a  specimen  7  inches  long  the 
eye  is  5^  in  head  and  If  in  snout. 

In  some  specimens  light-blue  spots  and  reticulations  remain  on  the 
side  of  the  head  below  the  eye  in  addition  to  the  dark-brown  spots. 

90.  HYPLEUROCHILUS  PAYTENSIS  (Steindachner). 

Two  specimens  were  taken  from  rock  pools  at  Payta,  Peru,  the  type 
locality.  They  have  20  anal  rays  (one  less  than  described  for  the  type) 
and  17  and  15  dorsal  rays,  respectively  (the  type  had  17). 

Family  PLEURONECTIDJ5. 

91.  PARALICHTHYS  ADSPBRSUS  (Steindachner). 
One  large  specimen  from  Callao,  Peru. 

ga.  CITHARICHTHYS  GILBERTI  Jenkins  and  Evermann. 

One  specimen  from  Guayaquil  is  very  dark  brown  in  color  but  other- 
wise not  different  from  specimens  from  Panama. 

The  scales  on  the  eyed  side  of  this  species  might  better  be  described 
as  finely  ctenoid  than  ciliated. 
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NOTES  ON  BIEDS  FROM  GERMAN  AND  BRITISH  EAST 

AFRICA. 


By  Harry  C.  Oberholser, 

Asttistajit  Omithologuty  Department  of  Agriculture. 


Since  the  publication  of  the  catalogue  of  birds  collected  by  Dr. 
W.  L.  Abbott  in  the  vicinity  of  Mount  Kilimanjaro,'*  considerable 
material  from  neighboring  regions  has  been  examined,  which  throws 
light  on  some  of  the  species  involved.  Besides  U.  S.  National  Museum 
specimens,  there  were  a  number  from  Mombasa,  British  East  Africa, 
made  available  in  the  present  connection  through  the  kindness  of  Dr. 
W.  J.  Holland,  director  of  the  Carnegie  Museum  in  Pittsburg,  Pennsyl- 
vania, who  has  also  obligingly  permitted  the  inclusion  here  of  notes  on  a 
number  of  interesting  species  not  represented  in  Doctor  Abbott's  col- 
lection; and  the  writer's  thanks  are  due  him  for  this  and  other  courte- 
sies. For  purposes  of  convenient  collation,  references  to  Doctor 
Holland's  paper  on  Mombasa  birds*  are  given  under  most  of  the  species 
t  reated 

Family  CEDICNEMID^. 

CEDICNBMUS  VERMICULATUS  VERMICULATUS  Cabanis. 
Oedicnemus  vermiculatus  Cabanis,  Joum.  f.  Omith.,  1868,  p.  413  (East  Africa). 
A  single  specimen  from  Mombasa,  recorded  by  Doctor  Holland  as 
(Edicnerrvivs  caiyensis^*^  belongs  undoubtedly  to  O.  vermicuialAis,     It  is 
a  female  in  worn  plumage,  and  is  of  interest  from  this  northern  local- 
ity, even  though  previously  reported  from  the  same  place. 

Family  COLUMBID.E. 

TURTUR  SEMITORQUATUS  INTERMEDIUS  Erlangcr. 

Twritir  «emitor7ua(t/«  tn/^TTn^dJtw  Erlanger,  Joum.  f.  Ornith.,  1905,  p.  124  (Rolia- 
Schalo,  lake  region  of  southern  8hoa,  southern  Abyssinia). 

A  specimen  from  Mombasa^  is  identical  with  others  from  Tavetaand 
Mount  Kilimanjaro,  and  belongs  apparently  to  this  form. 


«  Ol)erhol8er,  Proc.  U.  8.  Nat  Mus.,  XX VIII,  1905,  pp.  82.V936. 

ft  Ann.  Carnegie  Mus.,  Ill,  1905,  pp.  45.3-463. 

<?  Idem,  p.  453. 

(tTurtur  semitorqualus  Holland,  Ann.  Carnegie  Mus.,  HI,  1905,  p.  454. 
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TURTUR  CAPICOLA  TROPICUS  Reichcnow. 

Tkirtur  rapicola  tropiai  Reichknow,  Ornith.  Monatsl)er.,  1902,  p.  139  (East  Africa). 

An  example  from  Mombasa,  recorded  by  Doctor  Holland  a*<  Turtur 
capicola  damarennh^^  agrees  with  birds  from  the  Kilimanjaro  reg-ion 
in  typically  exhibiting  the  characters  of  Turtur  c,  traj}leu^. 

CHALCOPELIA  CHALCOSPILA  ACANTHINA  Obcrholser. 

Chalcopelia  chalrospiia  arantlmia  (>keriiol8ER,  Proc.  U.  8.  Nat.  Miw,,  XXV]  11, 
1905,  p.  845  (Mount  Kilimanjan),  German  East  Africa). 

A  specimen!  from  Mom)>asa*  is  typical  of  the  recentl}^  descril>ed 
northeastern  race  C/taleojhUa  chalciMjylla  acanthina^  agreeing  per- 
fectly with  the  type  from  Mount  Kilimanjaro. 

Family  PICID^. 

CAMPETHERA  ABINGONI  MOMBASSICA  (Fischer  and  Reichenow). 

IHcui  (('(wtjtothera)  nHrmbanHiruA  Fischer  and  Reichenow,  Joum.    f.   Omith., 
1884,  p.  262  (Mombasa,  British  l^:ast  Africa). 

An  adult  male  from  Mombasa  exhibits  the  characters  of  this  sub- 
species and  shows  it  to  •be  one  of  the  most  distinct  of  the  races  of 
C(f  mpeth  i  ra  ah  1 71  (jon  L 

The  four  forms,  chrynura^  ahiiigim!^  Hualielica^  and  vwrnlminsUxi^ 
have  been  considered  by  Doctor  Reichenow  subspecies  of  Campethera 
chrysura^^  but  as  (■,  ahingon!^^  was  the  earliest  of  these  races  to  be 
described  it  should  furnish  the  specific  term,  and  the  birds  be  called 

CanijH'thera  nhhujoni  ahincjan!  (Smith). 

CamjH'thera  ahingonl  chryi<ura  (Swainson). 

Canipethera  (thlmjonl  suahelica  (Reichenow). 

Camjyethera  alnngoni  moinlm^Hica  (Fischer  and  Reichenow). 

CAMPETHERA- NUBICA  PALLIDA   (Reichenow). 

Deiulromns  nubiats   var.   jHilUda    Rkkhenow,    Vfi^el  Afrikan,  II,   1903,   p.  179 
(Mpapua,  German  Kast  Africa;  and  Karawa,  Italian  Somali  I^n<l). 

An  adult  male  from  Mombasa '  differs  from  Kilimanjaro  and  Taveta 
specimens  in  its  paler  colors,  and  agrees  with  Doctor  Reichenow's  diag- 
nosis oi  pallidd^  indicating  that  this  is  a  distinguishable  race. 

«Ann.  Carnegie  Mus.,  III.,  1905,  p.  454. 

^Chalcopelia  chalcosp'da  Holland,  Ann.  Carnegie  Mua.,  Ill,  1905,  p.  454. 
cDendromu9  c/in/*T(nf,s  Swainson,  Birds  WeHt  Afr.,  II,  1837,  p.  158  (Senegal). 
'^  Chrysoptiltis  ahingoni  Smith,  Rep.   Exped.   P^xplor.  Cent.  Afr.,  Append.,  1836 
p.  53  (Port  Natal). 

^  Dendromus  nvMctis  Holland,  Ann.  Carnegie  Mus.,  Ill,  1905,  p.  456. 
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DENDROPICOS  GUINEENSIS   MASSAICUS  Neumann. 

Dendropicus  guineensis    massai/^is    Neumann,   Joum.   f.    Ornith.,    1900,   p.  206 
(Ndalalani,  Nguruman  Lake,  Masai  Land,  German  >^t  Africa). 

A  specimen  from  Mombasa  recorded  by  Doctor  Holland  as  Denclro- 
jncoH  hartlaiihi^  is  just  like  our  Taveta  specimens,  and  is  further  evi- 
dence of  the  propriet}'^  of  recognizing  this  subspecies  of  Dendropicos 
guineensis. 

Family  INDICATORIDJE. 

MELIGNOTHES  MINOR  DIADEM ATUS  (Ruppell). 

IndicxtUn'  diadmiatua  RCfpell,   Neue  Wirb.    Faun.    Abyss.,  Vogel,    1885,  p.  61 
(wooded  region  of  Abyssinia). 

Specimens  from  Mombasa  recorded  by  Doctor  Holland  as  Indicator 
minar^  agree  with  the  Kilimanjaro  bird,  and  show  that  M,  vi,  diade- 
mains  is  the  form  occurring  at  that  locality.  As  with  most  of  the 
honey-guides,  there  is  much  individual  variation  in  dladematus^  but 
this  does  not  vitiate  the  characters  of  the  race.  It  is  of  valuable  inter- 
est to  note  that  Ruppell  discovered  the  mistake  he  made  when  describ- 
ing Indicatoi*  diadematm^  and  that  after  comparing  his  bird  with  a 
specimen  of  minor  from  the  Cape  of  Good  Hope  he  declared  them 
identical.  * 

MELIGNOTHES   EXILIS  MELIPHILUS  Oberholser. 

Melignolhes  exilw  meliphUun  OBERHoiiSER,  Proi\  U.  S.  Nat.  Miis.,  XXVITI,  1905, 
p.  869.     (Taveta,  British  East  Africa). 

In  a  paper  appearing  in  the  July  issue  of  the  Journal  f  iir  Ornitho- 
logio/  and  received  since  my  paper  was  published,  Erlanger  states 
that  Indicator  mhior  teltensis  Neumann  ^  is  a  subspecies  of  exllis^  not,  as 
Doctor  Reichenow  intimates,*"  of  mhwr.  If  this  proves  to  be  the  case, 
I  have  probably  redescribed  Mdlgnotltes  e^vUls  teltensis  (Neumann)  as 
MeUgnotlu'S  exills  mellphihis^  and  the  name  tvltenmsoi  course  should  be 
used  for  this  race;  if  not,  the  forms  of  MeJlgnotlies  stand  as  given  in 
my  previous  paper. -^  The  status  of  the  other  members  of  the  genus 
is  not  affected  by  this  change. 


«Ann.  Carnegie  Mas.,  HI,  1905,  p.  456. 

^Neue  Wirb.  Faun.  Abyss.,  V(»gel,   1835,  p.  85;  see  also  ()l>erholser,  Proc.  U.  S. 
Nat.  Mus.,  XXVIII,  1905,  p.  868. 

^  Joum.  f.  Ornith.,  July,  1905,  pp.  464-467. 

''Idem,  1900,  p.  195  (Bura,  Teita,  British  East  Africa). 

«'  VSRel  Afrikas,  II,  1902,  p.  112. 

/Proc.  U.  S.  Nat.  Mus.,  XXVIII,  19a5,  pp.  868-874. 
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Family  CX)BACIID^. 

EURYSTOMUS  AFER  SUAHBLICUS  Neumann. 

Enrygtomu*  afer  muiiidicu*  Neumann,  Journ.  f.  Omith.,  1905,  p.  186  (Tseliar*, 
Tana  River,  British  East  Africa). 

One  of  the  Mombasa  specimens  recorded  by  Doctor  Holland*"  has 
been  examined.-  It  is  apparently'  typical  of  the  eastern  race  recently 
separated  by  Mr.  Neumann.* 

Family  MEROPID.E. 

MBROPS  SUPERCILIOSUS  SUPERCILIOSUS  Linnseus. 
Merops  mpercUiosus  LiNNiEUS,  Syst.  Nat.,  12th  ed.,  I,  1766,  p.  183  (Mada^^ascar). 
Two  specimens  from  Mombasa  are  apparently  typical  M.  ftHj^erci/oh- 
8u^^  and  show  little  or  no  approach  to  Merops  supercUioHUft  donaLdsoni 
of  Somali  Land.^ 

Family  PLOCEID^E. 

AMBLYOSPIZA  ALBIFRONS  JETHIOPICA  Neumann. 

Amhlyospiza  aethiojnra  NErMANN,  Ornith.  Monatsber.,  1902,  p.  9  (Onio  River, 
Malo,  Abyssinia). 

Two  specimens  from  Mombasa  examined  belong  to  this  race  rather 
than  to  Avihlyospiza  alhifrons  alhifr(ms  to  which  they  have  been 
referred  by  Doctor  Holland.'' 

HYPHANTORNIS  AUREOFLAVUS  (Smith). 

Plfpreus  aureoflavtLs  Smith,  111.  Zool.  S.  Afr.,  Avef»,  1839,  text  to  pi.  xxx,  fig.  1 
(Sierra  Leone  !  [locality  erroneous?]). 

Three  specimens  of  this  species  from  Taveta,  British  East  Africa, 
were  inadvertently  referred  by  the  present  writer''  to  Hyphantomis 
hipjeri.  In  addition  to  other  characters,  Ilyphantornis  aureoflavus  may 
be  distinguished  from  //  'boJ^'rl  in  nearly  all  plumages  by  the  less 
golden — more  greenish — shade  of  both  upper  and  lower  parts. 

Family  PYCNONOTID^.. 

PYCNONOTUS  LAYARDI  MICROS  Obcrholser. 

Pijmonotux  layardi  micrtm  Oberhouser,  Proc.  U.  S.  Nat.  Mus.,  XXVTII,  1905, 
p.  891  (Tavete,  British  East  Africa). 

Examples  from  Mombasa/  ]>ear  out  the  characters  originally  assigned 
to  this  race. 


ft Eiirygtomiis  afer  Holland,  Ann.  Carnegie  Mus.,  Ill,  1905,  p.  457. 
b Eurystomus  afer  suaheliciis  Neumann,  Journ.  f.  Ornith.,  1905,  p.  186. 
<^ Merops  mperciliostis  donaldsoni  Oberholser,  Proc.  U.  S.  Nat.  Mus.,  XXVII,  1904, 
p.  737  (Bar  Madu,  Ganana  River,  Somali  Land). 
rfAnn.  Carnegie  Mus.,  Ill,  1905,  p.  460. 
'^Proc.  U.  S.  Nat.  Mus.,  XXVIII,  1905,  p.  877. 
fPycnonotus  layardi  Holland,  Ann.  Cai'negie  Mus.,  Ill,  1905,  p.  46L 
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Family  TIMALIID^. 

BESSONORNIS  SUBRUFESCENS  INTERCEDENS  Cabanis. 

Bessanomis  intercedens  Cabanis,  Journ.   f.  Omith.,  1878,  pp.  205,  218  (Kitui, 
Ukamba,  British  East  Africa). 

A  single  adult  male  collected  by  Dr.  W.  L.  Abbott  at  5,000  feet 
altitude  on  Mount  Kilimanjaro,  July  22,  1888,  was  recently  recorded 
as  Cossypha  Iwugllni  inteniiedla,^  The  present  opportunity  of  com- 
paring it  with  a  series  of  true  Bessomrrnh  (=  Cossypha)  heuglini  mter- 
rn^edia^  from  Mombasa  shows  that  it  ])elongs  to  the  other  species  {B. 
rufescens)  which  diflfers  from  B.  heuglini  in  its  darker  and  slate-col- 
ored instead  of  olive-brown  upper  surface;  blackish  middle  tail- 
feathers,  and  less  extensive  white  superciliary  stripes  that  do  not 
meet  across  the  forehead  as  in  heuglini.  The  original  description  of 
Bessonomis  suhrufescens^  was  based  on  specimens  from  Caconda, 
Angola^  and  therefore  represents  the  West  African  form,  from  which 
the  Beasomis  intei'ced£7is  of  Cabanis  ^  seems  to  differ  sufficiently  in 
its  smaller  size  and  less  blackish  tail-feathers  to  stand  as  a  subspecies. 

Our  attention  has  been  called  by  Mr.  W.  E.  C.  Todd  to  the  fact 
that  Cossypha^^  the  name  in  common  use  for  the  present  genus,  is 
preoccupied  in  entomology  (Coleoptera)  by  Cossyphus  Fabricius/  it 
therefore  will  have  to  give  way  to  Bessoiiomis  Smith.^ 

Family  SYLVITD^. 

CISTICOLA   HYPOXANTHA  Hartlaub. 

Cisticola  hypoxantha  Hartlaub,  Proc.  Zool.  Soc.  Lond.,  1880,  p.  624  (Magungo, 
northeastern  end  of  Lake  Albert  Nyanza,  British  East  Africa). 

This  species,  based  upon  a  single  immature  specimen,  has  hitherto 
been  almost  uniformly  synonymized  with  Cisticola  riifa^  notwith- 
standing its  widely  separated  range.  Four  specimens,  however,  col- 
lected by  Mr.  Doherty  at  Mombasa,  and  recorded  by  Doctor  Holland* 
as  ''  Cisticola  aff,  i^fse,  (?),  sp.  nov.  (?)  vel.  mtfce  subspecies,"  prove 
beyond  much  doubt  that  it  is  quite  distinct,  differing  from  Cisticola 
Tufa  of  western  Africa  in  its  less  uniform  upper  surface,  the  pileum 

«Oberhol8er,  Proc.  U.  S.  Nat.  Mus.,  XXVIII,  1905,  p.  894. 

^Bessomis  intermedia  Cabanis,  von  der  Decken's  Reisen,  TIT,  1809,  Pt.  1,  p.  22, 
pi.  XII  (coast  of  East  Africa). 

c  Cbssypha  subTnifescens  Bocage,  Proc.  Zool.  Soc.  Lond.,  1869,  p.  436. 

<^  Journ.  f.  Omith.,  1878,  p.  2a5. 

«  Vigors,  Zool.  Journ.,  II,  1826,  p.  396  (type,  Tiirdus  vociferam  Swain8on=ifii«ci- 
capa  bicolor  Sparrman). 

/Ent.  Syst,  I,  Pt.  2,  1792,  p.  97. 

fl'Rep.  Exped.  Explor.  Cent.  Africa,  App.,  1836,  p.  46  (misprinted  Dessonomis; 
type  DeMonomis  humemlu  Smith). . 

^Ann.  Carnegie  Mus.,  Ill,  1905,  p.  462. 
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being  much  more  rufeseent  than  the  back  and  like  it  .streaked  with 
darker  brown  or  blackish;  in  its  lack  of  a  perceptible  superciliary 
stripe;  much  paler  buffy  breast,  sides,  and  flanks;  white,  or  at  most 
only  pale  buflFy  lower  tail -coverts;  and  buflFy  white  instead  of  rufous 
inner  margins  of  the  wing-quills.  It  probably  ranges  over  most  if  not 
all  of  British  East  Africa. 

The  adult  of  this  species, .  which  appears  to  have  been  hitherto 
unknown,  may  be  described  as  follows: 

Male,  Cat.  No.  8136,  Carnegie  Museum;  Mombasa,  British  East 
Africa,  September  or  October,  1900;  William  Doherty.  Pileum  and 
cervix  mummy  brown,  the  feathei's  of  the  former  with  darker  cen- 
ters; back,  scapulars,  and  rump  hair  brown,  rufeseent  anteriorly,  the 
feathers,  except  on  the  rump,  with  dark  brown  shaft  streaks;  upper 
tail-coverts  mummy  brown;  tail  bistre  brown,  the  middle  pair  of 
rectrices  with  an  obsolete  subterminal  band  of  darker,  the  remaining 
ones  with  more  or  less  extensive  grayish  or  buflfy  tips  and  blackish 
subterminal  bars;  wings  fuscous,  the  secondary  coverts  and  'tertials 
broadly  margined  with  hair  brown,  more  rufeseent  on  the  greater 
coverts;  the  primary  coverts,  primaries,  and  secondaries  edged  exter- 
ternally  with  rufeseent  bistre  brown;  lores,  a  narrow  eye  ring,  cheeks, 
and  auriculars  buff,  the  last  mixed  with  pale  brownish;  sides  of  neck 
brown  like  the  nape,  but  considerably  lighter;  chin,  middle  of  throat 
and  abdomen,  with  lower  tail-coverts,  creamy  white;  remainder  of 
under  parts  cream  buff,  deeper  on  sides  and  flanks;  lining  of  wing 
pale  cream  buff;  inner  margins  of  wing-quills  dull  buffy  whitish. 

The  immature  bird,  on  which  the  original  description  of  melafw- 
xanthayfo^  based,  and  of  which  there  are  two  specimens  in  the  Doherty 
collection,  differs  from  the  adult  in  being  almost  uniformly  pale  yel- 
lowish below,  and  more  uniform  dull  rufeseent  or  yellowish  brown  on 
the  upper  parts,  the  pileum  scarcely  more  rufeseent  than  the  back. 

Measurements  of  this  species  are  given  below. 


Sex  and  a^e. 

Locality. 

Date. 

Wing. 

Tail. 

Exposed 
culmen. 

TarsuH. 

Female  adult 

• 
Do  

Mombasa,    British    Ea^t 

Africa. 
do 

September  or  Oc- 
tober, 1900. 

mm. 
43.5 

44.0 
47.5 
44.0 

mm. 
34.5 

32.0  1 

mvi. 
10.5 

9ft 

mm. 
18.0 

17.0 

Male  juvenile 

do ! do  --.- 

41.0*           9.5 
38.0              8.5 

17.0 

Female  juvenile  .. 

do 

do 

17.5 

Average 

44. 8         36. 4 

9.6 

17.4 
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SYLVIETTA  WHYTII  JACKSONI  Sharpc. 

Sylviella  jacksoni  Sharpe,  Bull.   Brit.  Orn.  Club,   VII,  1897,  p.  vii  (Kamassia, 
British  East  Africa). 

A  single  specimen  from  Mombasa,  recorded  by  Doctor  Holland  as 
Sylviella  micTura^^^  is  identical  with  the  example  collected  by  Doctor 
Abbott  at  Taveta,  and  substantiates  our  remarks  concerning  the  status 
of  Sylvietta  whytii  jacJcsorii  .* 

PRINIA  MISTACEA  RiippcH. 

Prinia  migtacea  RttPPKLL,  Neue  Wirb.  Faun.  Abyss.,  Vogel,  1835,  p.  110  (Gondar, 
Abyssinia). 

Immature  birds  of  this  exceedingly  variable  species  differ  consider- 
ably from  the  adults  in  their  paler  upper  surface,  more  rufescent  wing 
margins,  and  pale  bills,  this  last  a  characteristic  of  both  male  and 
female,  as  is  shown  by  two  specimens  from  Mombasa/ 

Family  MUSCICAPID.1^1 

BATIS  SENEGALENSIS  ORIENTALIS  (Hcuglin). 

Platydira  orienlalis  Hkikjlin,  Ornith.  Nordost-Afr.,  I,  1871,  ]).  449  (Abyssinia). 
A  specimen  from  Mombasa^'  is  typical  of  this  form. 

PLATYSTEIRA  CRYPTOLEUCA  Obcrholscr. 

Hatysteira  cryptolexica  Oberholser,  Proc.  U.  S.  Nat.  Mus.,  XXVIII,  1905,  p.  913 
(Useri  River,  plains  of  Mount  Kilimanjaro,  British  East  Africa). 

Specimens  from  Mombasa,  recorded  by  Doctor  Holland  as  Fluty- 
8teira  peltata/  agree  with  the  type  of  cryptolexwa  in  having  the  large 
concealed  patch  of  white  on  the  nape,  but  both  male  and  female  some- 
times have  concealed  white  spots  on  the  rump,  from  which  it  appears 
that  their  absence  is  not  constantly  diagnostic  of  cryptoleuca^  as 
supposed. 

TCHITREA  FERRETI  Gu6rin. 

Tchitrea  ferreti  CiVitm^,  Rt*v.  Zool.,  1843,  p.  162  (Abyssinia). 
Examination  of  considerable  additional  material  since  the  publica- 
tion of  my  previous  notes  on  Tcltltrea  suuhdica -^  Heems  to  throw  light 
on  the  relationships  of   Ichitrea  Huahelica^  2\  jtei'spiclUata^  and  T. 
virldis  {=T.  crhitatd  Authors). 


«  Ann.  Carnegie  Mus.,  Ill,  19a5,  p.  463. 

&Proc.  U.  S.  Nat.  Mus.,  XX VIII,  1905,  p.  906. 

<^  These  are  numbers  8131  and  8132,  Carnegie  Museum,  which  were  inadvertwitly 
recorde<l  by  Doctor  Holland  (Ann.  Carnegie  Mus.,  Ill,  UK)5,  p.  46ii)  under  "CVx^i- 
cola  aff.  rufa\^* 

fl  Balis  senegalensis  Holland,  Ann.  Carnegie  Mus.,  Ill,  1905,  p.  458. 

'  Ann.  Carnegie  Mus.,  Ill,  1905,  p.  458. 

/Proc.  U.  a  Nat.  Mus.,  XXVIII,  1905,  p.  915. 
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There  seems  to  be  little  doubt  that  the  birds  from  Abyssinia  and 
other  parts  of  northeastern  Africa,  which  represent  Tchitrea  ferreti 
Gu6rin,*  are  identical  with  those  from  East  Africa  which  Doctor 
Reichenow  has  called  T,  sitahelica;^  and  the  proper  name  for  both  is 
therefore  Tchitrea  ferreti  Gu^rin.  Mr.  Oscar  Neumann  in  a  recent 
connection*^  has  revived  this  name  for  the  Abyssinian  bird,  which  he 
found  to  differ  from  the  west  African  T,  viridls^  and  of  which  he 
made  it  a  subspecies,  but  he  appears  to  be  unacquainted  with  Reiche- 
now's  T.  9uahelica^  or  at  least  not  to  have  suspected  its  relationship  to 
T,  fei'reti. 

The  present  study  has  but  confirmed  the  opinion  previously  ex- 
pressed **  that  Tchitrea  ferreti  (i.  e.,  Tchitrea  suahelica)  is  a  perfectly 
distinct  species,  although  in  some  respects  intermediate  between  T 
perspicillata  and  T  viridis,  or,  as  it  might  possibly  be  more  accurately 
stated,  combining  their  characters.  In  its  chestnut-backed  plumage, 
of  all  stages  except  the  very  young,  and  even  before  the  long  central 
tail-feathers  appear,  it  differs  from  Tchitrea  perspicillata  in  its  more 
blackish  wing-quills;  black  primary  coverts  and  outermost  secondary 
coverts;  broad  white  instead  of  rufous  edgings  to  the  exterior  webs 
of  most  of  the  primaries,  secondaries,  primary  coverts,  and  outer 
secondary  coverts;  more  bluish  head  and  upper  throat;  less  purel3' 
white  lining  of  wings,  and  less  whitish  abdomen.  In  its  white  plum- 
age, to  which  there  seems  to  be  no  corresponding  stage  in  T  perspi- 
cillata^  it  of  course  differs  additionally  by  reason  of  its  white  back  and 
tail.  From  Tchitrea  mrldis  of  western  Africa  it  may  readily  be  dis- 
tinguished in  rufous-backed  plumage,  by  the  white  or  at  most  very 
pale  rufous  lower  tail-coverts;  much  less  uniform  lower  surface,  the 
abdomen  being  much  paler — on  the  anal  region  sometimes  even 
whitish — and  the  metallic  bluish  of  the  throat  less  extended  posteriorly ; 
grayish  or  rufescent  white  instead  of  plain  slate-colored  lining  of  wings, 
including  axillars;  and  more  extensive  white  margins  of  the  wing- 
quills  and  coverts.  In  the  white-backed  plumage,  however,  these 
two  species  are,  like  some  of  the  oriental  forms  of  this  genus,  much 
more  difficult  to  distinguish,  but  T  ferreti  may  be  identified  by  its 
paler  abdomen,  less  posterior  extension  of  the  metallic  blue  of  the 
throat,  white  lower  tail-coverts,  more  whitish  lining  of  wing,  and 
rather  broader  and  more  extensive  white  margins  of  the  wing-quills 
and  coverts,  although  it  must  be  said  that  all  of  these  charactei"s, 
excepting  the  first  two,  are  to  some  extent  uncertain. 

So  far  as  Tchitrea  perspicillata  is  concerned  with  T  viridisy  there  is 
comparatively  little  real  need  for  comparison,  as  it  differs  much  more 

«Rev.  Zool.,  1843,  p.  162. 

*  Terpsiphone  perspicUlaia  suahelica  Reichenow,  Werth.  Mittl.  Hochl.  deatsch. 
Ost-Afr.,  1898,  p.  276. 

<•  Joum.  f.  Ornith.,  1905,  pp.  211-213. 

rfOberholser,  Proc.  U.  8.  Nat.  Mus.,  XXVIIl,  1905,  ]>.  915. 
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than  from  T.  ferreti^  or  than  even  does  the  latter  from  T,  mridis. 
However,  from  T.  viridis  in  rufous-backed  stage,  T,  perspicillata  may 
readily  be  distinguished  by  its  brown  instead  of  black  wing-quills; 
uniform  rufous  wing  without  white  edgings  or  black  coverts;  exten- 
sively white  lining  of  wing;  whitish  abdomen;  white  under  tail-coverts; 
paler  breast;  and  more  greenish  metallic  shade  of  head  and  throat, 
which  color  is  less  extended  posteriorly  on  the  lower  surface. 

The  geographical  distribution  of  these  three  species  is  about  as  fol- 
lows: 

Tchitrea  perspidUata  (Swainson). — Southeastern  Africa,  north  to 
near  the  Zambesi  River. 

Tchitrea  ferreti  G\xiv\n  {=  Tchitrea  perspicillata  mmhdica  [Reich- 
enow]  ). — Eastern  and  northeastern  Africa,  from  the  Zambesi  River 
to  Abyssinia  and  Somali  Land. 

Tchitrea  viridis  (MuIIer)  {^Tchitrea  cristata  [Gmelin]). — West- 
ern Africa,  from  S^negambia  to  Gabun. 

Family  LANIID^. 

POMATORHYNCHUS   SENEGALUS  ARMENUS,  new  subspecies. 

Chars,  svhsp, — Similar  to  Pomatorhynchus  senegaliis  senegalm  in  size 
and  general  color,  but  upper  parts  more  rufescent,  the  anterior  portion 
of  the  superciliary  stripe  tinged  with  ochi*aceous  instead  of  being  pure 
white;  lower  surface  more  washed  with  buflFy. 

Description, — Type,  adult  male.  No.  118,148  U.S.N.M.;  Plains  of 
Taveta,  British  East  Africa,  June  28,  1888;  Dr.  W.  L.  Abbott. 
Pileum,  lores,  and  postocular  streak  black;  superciliary  stripe  ochra- 
ceous  buff,  paler  anteriorly;  upper  and  lower  eyelids  white;  cheeks 
buffy  whitish;  auriculars  and  sides  of  neck  tawny  clay  color;  cervix, 
back,  and  scapulars  reddish  chestnut,  the  last  with  broad  brownish 
black  centers;  rump  and  upper  tail-coverts  hair  brown;  middle  tail- 
feathers  broccoli  brown,  numerously  and  narrowly  barred  with  darker 
brown;  remaining  rectrices  black,  with  broad  white  tips  which  increase 
in  size  on  the  outer  feathers,  the  two  outermost  also  narrowly  margined 
with  whitish  on  the  distal  portion  of  their  outer  webs;  wing-quills 
fuscous,  broadly  edged  externally  with  ferruginous,  the  tertials  also 
bordered  on  both  webs  with  a  lighter  shade  of  the  same;  superior 
wing-coverts  ferruginous,  the  greater  series  with  narrow  shaft  mark- 
ings of  blackish;  ventral  surface  white,  washed  with  buffy,  particularly 
on  the  lower  tail-coverts;  the  breast,  sides,  and  flanks  more  or  less 
shaded  with  grayish;  edge  of  wing  white;  lining  of  wing  and  inner 
edges  of  wing-quills  basally  tawny. 

Two  of  the  specimens  on  which  the  description  of  this  form  is  based 
were  recently  recorded  as  Pomatorhynchus  senegalus  senegaliis^^  but 

«Oberholser,  Proc.  U.  8.  Nat.  Mus.,  XXVIIl,  1905,  p.  923. 
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the  comparison  of  further  material  shows  that  the  bird  from  South 
Africa  and  most  of  East  Africa  differs  subspecifically  from  that  of  west- 
ern and  northwestern  Africa,  as  above  set  forth.  Apparently  this 
southern  mce  has  hitherto  received  no  name  that  can  be  used  for  it,  since 
all  the  synonyms  of  the  species  are  otherwise  applicable.  The  original 
Lanius  seTiegahis^  weisot  course  based  on  the  bird  from  Senegal;  LaniuH 
en/throptenis  Shaw,*  in  so  far  as  it  relates  to  the  present  species,  is  from 
the  same  region,  as  indicated  by  the  description  and  part  of  the  syn- 
onymy cited,  i.  e.,  "La  Pie-GriSche  rousse  k  tete  noire  du  Senegal"  of 
Daubenton,^  although  it  is  evident  that  Shaw  had  confused  the  two 
species  PomaUfvhynchus  senegahis  and  Pomatorhynchus  tschagra ; 
Tchagra  seriegalefi^sis  hesson^  iH  also  from  Senegal;  and  Laniiis  coro- 
natmWe\\\ot^  from  an  unknown  locality  is  evidently  applicable  to  the 
same  form;  while  the  Pomatorhynchus  orientalis  of  Cabanis,-^  from 
Mombasa,  is  subspecifically  different  from  both  ser^galus  and  the  pres- 
ent race,  as  shown  below. 

Measurements  of  Pmiiatorhynchu%  senegalus  amnenua  are  as  follows: 


Sex. 

Locality. 

Date. 

Wing. 

Tail. 

Exposed 
culmen. 

Tarsus, 

Male 

Plains  of  Taveta,  British  Kast 

Afrlca.a 
Taveta,  British  East  Africa . . . 
South  Africa 

June  28, 1888 
-May     1,1888 

mm. 

82 

87 
86 

mm. 
93 

101 
103 

mm. 
19.5 

19.5 
20.0 

mm. 
29 

Do 

28 

83 

Average 

85 

99 

19.7 

30 

a  Type. 

POMATORHYNCHUS  SENEGALUS  ORIENTALIS  Cabanis. 

Pomat4)rhynchu8  orientalis  Cabanis,  von  der  Decken*8  Keisen,  III,  1869,  p.  27,  in 
text  (Mombaea,  British  East  Africa). 

A  series  of  eight  specimens  from  Mombasa,  the  type  locality,  shows 
that  this  form,  hitherto  usually  considered  inseparable  from  Pmnatm*' 
hynchus  Henegalus^  is  well  worthy  of  recognition.  It  differs  from  true 
P.  senegalm  of  western  Africa  in  its  inferior  size,  more  slender  bill, 
and  decidedly  paler  upper  surface;  and  from  P,  senegalus  armenv^  by 
reason  of  its  smaller  size,  much  paler,  more  grayish  upper  surface, 
and  less  buffy  lower  parts. 

«  Linnaeus,  Syst.  Nat.,  12th  ed.,  I,  1766,  p.  137. 

6 Gen.  Zool.,  VII,  Pt.  2,  1809,  p.  301. 

<^P1.  Enl.,  pi.  ccccLxxix,  fig.  1. 

rf  Traits  d'Ornith.,  1831,  p.  373. 

^  Nouv.  Diet.  d'Hist.  Nat.,  XX\T,  1818,  p.  140. 

/  Von  der  Decken's  Keisen,  III,  1869,  p.  27,  in  text. 
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Measurements  are  as  below: 


Sex. 

LocaUty. 

Date. 

Wing. 

Tail. 

Exposed 
culmeii. 

Tarsus. 

Male 

Do 

Mombasa,  British  Kost  Africa. 
do 

September  or  Octo- 
ber, 1900. 
do 

mm. 
71.0 

77.5 
86.0 
81.0 
83.5 

85 
92 
89 

mm. 
17.5 

20.0 
21.0 
20.0 
21.0 

mm. 
25.0 

28.0 

Do..  . 

....do 

.:.    do 

29  0 

Do 

do 

do 

29.0 

Do 

do 

do 

19.5 

Average 

79.8 

87 

19.9 

28.1 

There  are  thus  three  forms  of  Pomatorhy7\chxi8  setiegalu^^  whose 
names  and  geographical  ranges  are  a>s  follows: 

Pomatorhyjichus  setiegaliLS  senajalu^H  (Linnaeus). — Western  and 
northwestern  Africa. 

Poraatorhynclijis  Senegal  us  arrnemis  Oberholser.  —South  Africa 
and  eastern  Africa  north  to  the  Kilimanjaro  region. 

Pomatorhynchm  senegalus  orientalis  Cabanis. — Coast  region  of 
British  East  Africa,  and  probably  northward. 

Family  NECTARINIID^E. 

CINNYRIS  OLIVACBA  RAGAZZII  (Salvadori). 

Eleocerthia  ro^azr/i  Salvadori,  Ann.  Mue.  Stor.  Nat.  Geneva,  Ser.  2«,  VI  (XXVI), 
1888,  p.  247  (Fekerie  Ghem  forest,  Shoa,  Abyssinia). 

Specimens  from  Mombasa*  are  identical  with  those  from  Kiliman- 
jaro, and  serve  even  more  clearly  to  emphasize  the  distinctness  of  this 
race. 

Family  HIRUNDINID^>. 

HIRUNDO  PUELLA  ABYSSINICA  Guirin. 
Hirundo  ahymnica  Guerin,  Rev.  Zool.,  1843,  p.  322  (Abyssinia). 
Specimens  from  Mombasa*  are  very  typical  of  this  eastern  sub- 
species,  and  agree  perfectly  with  birds  from  Mount  Kilimanjaro. 

Family  FRINGILLID/t:. 

PASSER  SWAINSONI  GONGONENSIS  (Oustalct). 

PseudoainUhm  yongonensis  Oustalet,  Le  Naturaliste,  1890,  p.  274  (Gongoni,  near 
Mombasa,  British  East  Africa) . 

This  large,  pale  form  replaces  true  Passer  sicainsoni  in  southern 
Somali  Land  and  in  British  East  Africa,  but  is  quite  certainly  only 
subspecitically  distinct.  A  specimen  in  the  Doherty  collection,  from 
Mombasa,''  belongs  to  this  race. 

ft  Chalcomitra  ohi<cura  ragazzii,  Holland,  Ann.  Carnegie  Mus.,  Ill,  1905,  p.  462. 
^  Hirundo  puella  Holland,  Ann.  Carnegie  Mus.,  Ill,  UK)5,  p.  457. 
f^Pwiser  swainsoni  Holland,  Ann.  Carnegie  Mus.,  Ill,  1905,  p.  461. 
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DESCRIPTION     OF     A    NEW    SPECIES    OF     THREADFIN 
(FAMILY  POLYNEMID^)  FROM  JAPAN. 


By  David  Starr  Jordan  and  Richard  Crittenden  McGregor, 

OJ  Stanford  Unirersityy  California. 


In  this  paper  is  ^iven  an  account  of  the  single  species  which  repre- 
sents in  Japan  the  tropical  family  of  Polynemidse  or  Threadtins. 

Family  POLYNEMID^. 

Body  oblong,  compressed,  and  covered  with  rather  large,  loosely 
inserted,  ctenoid  scales.  Lateral  line  continuous,  continued  on  the 
tail,  usually  forked,  with  a  branch  on  each  lobe.  Head  entirely  scaly; 
snout  more  or  less  conical,  projecting  over  the  mouth,  which  is  rather 
large,  inferior,  with  lateral  cleft;  premaxillary  protractile,  its  basal 
process  vertical;  maxillary  without  supplemental  bone,  extending 
much  beyond  the  eye,  which  is  anterior,  lateral,  leather  large,  with  a 
well-developed,  adipose  eyelid.  Villiform  teeth  on  jaws,  palatines, 
and  sometimes  on  vomer.  Pseudo-branchiee  concealed.  Branchioste- 
gals  7.  Gill  membranes  separate  and  free  from  the  isthmus.  Gills,  4, 
a  slit  behind  the  fourth.  Two  separate  dorsals,  somewhat  remote  from 
each  other,  the  first  of  8  feeble  but  mther  high  spines,  the  first  and 
la^t  spines  very  short,  the  third  longest;  the  second  dorsal  equal  to 
first  in  height,  but  base  somewhat  longer,  of  soft  rays  only.  Anal  tin 
either  similar  to  or  much  longer  than  soft  dorsal;  caudal  fin  rather 
long,  widely  forked.  Second  dorsal,  anal,  and  caudal  fins  more  or  less 
covered  with  small  scales;  the  first  3  or  4  dorsal  spines  winged.  -  Ven- 
trals  I,  5,  abdominal,  but  not  far  removed  from  pectorals;  pectoral 
fins  moderate,  placed  low,  in  two  parts,  the  lower  and  anterior  portion 
of  several  filiform  articulated  appendages,  free  from  each  other,  used 
as  organs  of  touch.  In  th6  young  the  dorsal,  caudal,  and  pectoral  fins 
are  dusky,  the  anal  and  ventral  fins  white;  all  the  fins  grow  darker 
with  age,  the  pectorals  usually  becoming  black,  the  operculum  blackish. 
Bones  of  the  skull  with  a  well-developed  muciferous  system  as  in 
Scia?nid8B.     Basis  cranii  double,  with  muscular  tube;   post-temporal 
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bifurcate;  hypercoracoid  with  median  foramen;  superior  pharyngeal 
bones  4.  Pectoral  actinosts  divided;  2  of  them  normal,  supporting 
the  pectoral  fin,  1  longitudinal,  without  rays,  and  1  a  plate  on  the 
coracoid,  supporting  the  pectoral  filaments.  Stomach  ccecal,  with  a 
few  pyloric  appendages.  Air  bladder  various,  sometimes  wanting. 
Vertebra?  10+14=^24.  Genera  4,  (faJeoidcM^  PolLstonemm^  Polyne- 
tmis^  and  PolydaHylu^;  the  species  inhabiting  sandy  shores  of  tropical 
seas,  and  sometimes  entering  rivers.  Most  of  them  are  valued  as 
food-fishes,  their  flesh  resembling  that  of  the  Scicenidte.  The  relations 
of  this  peculiar  family  appe>ar  to  be  with  the  Scia?nida?  on  the  one  hand, 
and  with  the  Mugilidae  on  the  other,  but  all  these  resemblances  may  be 
superficial. 

POLYDACTYLUS  Lac^p^de. 

Trifhxdion  Klein,  Historia  Piscium,  Missus.,  1749,  V,  p.  28  {PWnmaba  Marc- 

CJRAVK=rir<7mi<;?w),  (non-binomial ). 
Polyneimis  Linn^.us,  Syst.  Nat.,   10th   ed.,  1758,  j>.  317  (in  part,  <pi\nqxuir\\i* ; 

rirginiais;  panidisivus) . 
PoUfdaciylun  LAC^pfenE,  Hist.  Nat.  Poiss.,  1832,  VIII,  p.  181,  {plumieri=tirgini- 

cu$)f  (leaving  Poh/netmijf  as  the  name  of  qainquarhis) . 
Polynemns  GPnthkr,  Cat.,  1860,  II,  p.  319  {pdraduvc-iis). 
Trichidion  Gill,  Proc.  Ac.  Nat.  8ci.  Phila.,  1861,  p.  274  (pluMiieri=rirf;inieu4t). 

Anal  fin  not  much  longer  than  soft  dorsal,  of  about  13  or  14  rays; 
vomer  with  teeth;  preoperculum  serrate;  free  filaments  of  pectorals 
mostly  shorter  than  body.  Teeth  in  villiform  ])ands  on  both  jaws, 
vomer,  palatines,  and  pterygoids.  Preopercle  sharply  serrated  on  its 
posterior  margin,  its  angle  with  a  scaly  flap.  Scales  rather  small, 
finely  ctenoid.  First  dorsal  with  7  or  8  feeble,  rather  high  spines,  the 
first  and  last  short.  Soft  dorsal  and  anal  fins  about  equaling  each  other; 
pectoral  filaments  3  to  9.  Pyloric  cteca  in  great  number.  Sp)ecies 
numerous  in  warm  se^is,  one  of  them  reaching  the  shores  of  Japan. 

{TtoXvg^  many;  daKTiAog^  finger.) 

POLYDACTYLUS  AGONASI  Jordan  and  McGregor,  new  species. 

AG0NA8HI  (WITHOUT  JAAV);   TSUBAME-KONOSIllRO    (SWALU)W-TAIL 

SHAD)." 

Pohinemm  pleJmxis  Schlex^jel,  Fauna  Japonica,  1845,  p.  29,  pi.  xi,  fig.  1;  Xaga- 
Baki;  (not  Polynemns  plchejus  of  Broussonet,  a  si)ecies  from  Tahiti =Po/y7M'- 
mus  linealus  GtJNTHER;  not  Pohmemun  plchejus  GCnther,  Cat.,  II,  p.  329= 
Polynemns  zopJwmus  Jordan  and  McGregor,  new  name,  an  Indian  species 
with  larger  scales  and  a  black  humeral  spot. — Namiye,  Class.  Cat.,  1881, 
p.  94;  Tokyo. — Ishikawa,  Prel.  Cat.,  1894,  p.  45;  Tokyo;  Kagoshima. 

Polydactylns  pleheius  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1900, 
l)p.  358,  752;  Tokyo,  Yokohama. — Jordan  and  Snyder,  Check  List,  1901, 
p.  85;  Yokohama. 

Head,  3t  in  length  to  base  of  caudal;  depth,  3^. 


oTsubame — a  swallow;  konoshiro — a  gizzard  shad  (Kononrus  punctaius). 

Digitized  by  VjOOQIC 


A  XI^J ]V  TIfREADFTN—JORDA  X  A  XD  MrGRRGOR.  815 


Dorsal,  Vlll-I,  13;  anal,  III,  12;  scales,  6S;  5  free  pectoral  rays, 
the  longest  reaching  tip  of  ventral;  eye,  4:  in  head;  scales  rather  small, 
ctenoid. 

This  species,  the  common  Polydactyliui  of  Japan,  locally  known  as 
Agonashi  (the  fish  without  a  jaw),  was  referred  by  Schlegel  to  Poly- 
iwiiius  pliibejus  Broussonet,  a  common  species  of  the  coral  reefs  of  the 
South  Pacific  originally  described  from  Tahiti.  From  this  species  it 
differs  notably  in  color  and  also  in  minor  details  of  form.  The  two 
are,  however,  closely  related. 

In  form  Polydactylus  agonmi  is  very  similar  to  P.  pl^ejus^  but 
the  coloration  of  the  two  species  is  different;  in  P.  plehejm  the  general 
color  is  very  dark,  the  fins  are  almost  black  and  the  body  is  brown; 


POLYDACTYLUS  AG0NA8I. 

above  the  lateral  line  there  is  a  series  of  narrow  dark  brown  lines 
extending  along  the  entire  side  of  body;  opposite  base  of  second  dorsal 
there  are  7  of  these  dark  lines  above  lateral  line;  below  lateral  line 
they  are  faintly  developed. 

The  coloration  in  P,  agonunl  in  alcohol  is  pale  silver^^  yellow;  first 
dorsal  and  pectoral  speckled  with  dark  brown.  There  are  no  dark 
stripes,  or  mere  traces  of  streaks  along  the  rows  of  scales. 

In  P,  plehejm  the  second  dorsal  and  anal  are  more  concave  and  caudal 
more  falcate  than  in  P,  agondsl;  the  scales  are  of  the  same  size  in  the 
two  species. 

The  type  of  Polydactylm  agonasl  (Tokyo,  K.  Otaki)  is  numbered 
55600,  U.S.N.M.,  two  other  specimens  (cotypes.  No.  9879,  Stanford 
University)  are  in  Stanford  University  from  Tokyo. 

The  species  was  found  by  Jordan  and  Snyder  rather  common  at 
Nagasaki  and  somewhat  rare  in  the  markets  of  Tokyo. 

The  specimens  from  Kotosho,  Formosa,  recorded  by  Jordan  and 
Evermann,^  with  the  scales  50,  belongs  apparently  to  Polyddctylvs 
zophomuH, 

«Proc.  U.  S.  Nat.  Miis.,  XXV,  p.  351. 
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A  NEW  TREE  TOAD  FROM  COSTA  RICA. 


By  Leonhard  Stejneger, 

Curator^  Dwision  of  Reptiles  and  Batrachians. 


Some  time  ago  the  United  States  National  Museum  ac^quired  a  small 
but  well-preserved  collection  of  batrachians  made  in  Costa  Rica  by 
Messrs.  Burgdorf  and  Schild.  Among  several  interesting  species  there 
is  a  new  Ilyla  which  it  is  desirable  to  place  on  record  now. 

HYLA  PHLEBODES,  itew  species. 

Diagiwsis. — Skin  of  head  not  involved  in  cranial  ossification;  choanse 
moderate;  vomerine  teeth  in  two  small  groups,  on  a  level  with  the 
posterior  edge  of  the  choanse;  outer  fingers  one-fourth  webbed;  tym- 
panum one-third  the  diameter  of  the  eye;  tibio-tarsal  articulation 
reaching  the  tip  of  snout;  no  tarsal  fold;  a  distinct  inner  metatarsal 
tubercle. 

Hahitat, — Costa  Rica. 

Type.—Cnt.  No.  29970,  U.S.N.M.;  San  Carlos,  Costa  Rica;  Burg- 
dorf and  Schild,  collectors. 

Description  of  type, — Adult  female:  Tongue  nearly  circular,  scarcely 
emarginate  behind;  vomerine  teeth  in  two  very  small  groups  on  a 
level  with  the  posterior  edge  of  the  moderately  large  choanse,  each 
group  consisting  of  about  four  teeth,  the  distance  between  the  groups 
equaling  their  diameter;  head  moderate,  slightly  broader  than  long; 
snout  short,  shorter  than  diameter  of  eye,  slightly  rounded,  not  pro- 
jecting; canthus  rostralis  rounded;  loreal  region  somewhat  concave; 
interorbital  space  broader  than  upper  eye-lid;  tympanum  distinct, 
about  one-third  the  diameter  of  eye;  outer  fingers  one-fourth  webbed, 
inner  with  a  rudiment  of  web  at  base  only;  no  projecting  poUex;  toes 
nearly  fully  webbed;  disks  of  digits  smaller  than  tympanum;  subar- 
ticular  tubercles  moderate;  inner  metatarsal  tubercle  distinct,  about 
one-third  the  length  of  inner  toe,  outer  one  very  indistinct;  no  tarsal 
fold;  tibio-tarsal  articulation  of  hind  limb  carried  forward  reaches  the 
tip  of  snout;  upper  surface  shagreened  with  scattered  indistinct  warts; 
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throat  .smooth,  rest  of  underside  coarsely  granular;  a  strong  fold  from 
posterior  angle  of  eye  a]x)ve  tympanum  to  shoulder;  a  sharp  fold 
from  side  of  neck  to  groin,  and  a  very  strong  one  across  the  che«t 
from  one  arm  to  the  other.  Color  (in  alcohol)  above  vjnaceous  drab 
with  a  coarse  network  of  dark  purplish  reticulations;  tibia  with  a 
number  of  narrow  cross  lines  of  the  same  color;  underside  uniform 
whitish. 

IHmensioTvi, 

Mm. 

Total  length,  tip  of  snout  to  vent 27 

Width  of  head 9 

Length  of  fore  limb "17 

Length  of  hind  limb  from  vent  to  longest  toe ••.....  47 
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THE  MAMMALS  OF   EN(;AN0   ISLAND,  WEST  SUMATRA. 


B}^  Gerrit  S.  Millkk,  Jr., 

Am»Uiul  Curatory  IHnsimi  of  Mammalia. 


The  mammal  fauna  of  Engano  Island  was  first  made  known  in  1894, 
when  Mr.  Oldfield  Thomas  published  an  account  of  the  collections 
made  there  three  years  before  by  Doctor  Modigliani.'*  Twelve  species, 
mostly  bats,  were  recorded,  one  of  which,  Pteropiis  modiglianli^  was 
described  as  new.  A  second  new  species  has  recently  been  described 
from  Doctor  Modigliani's  collection,  Rhinolophxis  calypso  Andersen,* 
but  with  this  exception  no  further  accounts  of  the  mammals  have 
appeared. 

Engano  was  visited  in  November  and  December,  1904,  b\^  Dr.  W.  L. 
Abbott.  He  collected  about  70  manmials,  all  of  which  have  been 
presented  to  the  United  States  National  Museum.  Among  them  are 
three  not  taken  by  Doctor  Modigliani. 

Doctor  Abbott's  description  of  the  island  is  as  follows: 

''Engano  lies  about  GO  miles  south  of  [Manna  Point  on]  the  coast  of 
southwest  Sumatra.  It  is  about  18  miles  long  and  contains  about  140 
square  miles.  Near  the  coast  it  is  flat,  but  in  the  interior  it  rises  so 
that  the  whole  interior  looks  like  a  low,  flat  hill  when  viewed  from  the 
sea.  On  the  charts  the  highest  point  is  given  as  1,060  feet,  but  this  is 
undoubtedly  too  high.  The  whole  coast  line  is  formed  by  a  reef  from 
i  mile  to  li  miles  wide.  The  best  anchoi-age  is  behind  Pulo  Dua,  in 
the  bay  at  the  southeast  corner  of  the  island.  The  peculiar  natives 
are  rapidly  dying  out,  only  441  being  left  on  December  5,  1904.  The 
population  was  6,500  in  1868.  The  country  is  covered  with  scrub  and 
forest.  Much  of  it  has  evidently  been  cleared  and  is  now  overgrown. 
A  good  road  starts  from  opposite  Pulo  Dua  and  runs  two-thirds  around 
the  island,  about  40  miles.  The  soil  appears  to  be  very  fertile,  and 
there  is  but  little  rock  visible  on  the  surface.  The  rainfall  is  abun- 
dant, and  there  are  many  streams  and  rivers.     Pulo  Dua  is  about  i 

«  On  gome  mammalH  from  Engano  Island,  west  of  Sumatra.  Ann.  Mus.  Civ.  di  Str>r. 
Nat.  di  Genova,  (2)  XIV,  pp.  ia5-110.     April  10,  1894. 

bProc.  Zool.  Soc.  London,  1905,  II,  p.  134.  Octo})er  17,  1905.  Proc.  U.  S.  Nat. 
Mus.,  XXIX,  p.  657.     March  7,  1906. 
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mile  long  and  nearly  covered  with  cocoanuts.  It  lies  about  1  mile 
from  the  main  island.  There  is  a  kampong  on  it,  where  the  Malay 
mentri  (government  c»1erk)  lives.  Pulo  Mirbaxi  is  alk)ut  li  miles  south 
of  Pulo  Dua.  It  contains  10  or  15  acres.  There  were  here  many  fruit 
pigeons  and  a  camp  of  Pt^ropm,^^ 

SYSTEMATICA  LIST  OF  SPECIES. 
Family  SUID.E. 
SUS  BABI  Miller? 

1906.     Su8  habi  Miller,  Proc.  U.  S.  Nat.  Miis.,  XXX,  1906,  p.  752. 

The  two  specimens  procured,  the  skin  and  skull  of  a  young  male 
(No.  140968)  and  the  skull  of  an  adult  female  (No.  140959),  are,  as 
already  stated  in  the  original  description  of  Sm  hahl^  not  sufficient  to 
make  possible  a  definite  identification  of  the  Engano  pig.  Doctor 
Abbott  writes  of  the  animal  as  follows: 

'^  Pigs  are  very  common  in  Engano,  but  are  never  kept  tame.  They 
are  said  to  be  descended  from  animals  which  swam  ashore  from  a 
stranded  ship,  perhaps  twenty-five  years  ago.  The  natives  say  that 
previous  to  this  none  existed.  One  afternoon,  while  1  was  on  shore, 
a  pig  swam  oflf  from  the  mainland  bound  for  Pulo  Dua.  He  had  nearl}- 
reached  the  schooner's  anchorage  when  the  noise  made  by  the  crew 
frightened  him  and  he  turned  back  to  the  main  island.  There  were 
no  boats  by  the  schooner  at  the  time  or  the  animal  could  readily  have 
been  caught." 

Family  VIVERRID^. 

PARADOXURUS  HERMAPHRODITUS  (Pallas). 

1894.     Paradoxurus  hermaphroditus  Thomas,  Ann.  Mus.  Civ.  di  Stor.   Nat  di 
Genova,  (2)  XIV,  p.  105.     April  10,  1894. 

An  adult  female  (No.  141026)  was  taken  on  the  main  island,  Novem- 
ber 10,  1904.  It  closely  resembles  Sumatran  specimens.  Mammae, 
4.  Weight,  2.27  kg.  Measurements:  Head  and  body,  495  mm. ;  tail, 
410;  hind  foot,  83;  skull,  upper  length,  88;  condylobasilar  length, 
95.6;  zygomatic  breadth,  52.8. 

"Musangs  were  very  common,  and  their  droppings  could  be  seen 
everywhere  in  the  paths.  I  did  not  succeed  in  trapping  any,  however, 
and  the  one  specimen  taken  was  brought  in  by  natives.  It  is  doubtless 
an  introduced  species.     There  were  a  few  on  Pulo  Dua." 

One  specimen  was  taken  by  Modigliani  on  Pulo  Dua. 
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Family  MURID.E. 

MUS  near  RATTUS. 

1894.    Mils  rathis  var.  Thomas,  Ann.  Miia.  Civ.  di  Stor.  Nat.  di  Geneva,  (2)  XIV, 
p.  109.     April  10,  1894.     . 

Four  specimens  were  taken  on  Pulo  Dua  and  a  fifth  on  the  main 
island.  Doctor  Abbott  remarks  that  rats  were  common  about  the 
houses  but  were  scarce  in  the  forest. 

Modigliani  collected  one  specimen  on  Pulo  Dua. 

MUS  ENGANUS,  new  species. 

1894.  "iMus  sp.  Thomah,  Ann.  Mus.  Civ.  di  Stor.  Nat.di  Genova,  (2)  XIV,  p.  110, 
AprillO,  1894. 

Type.—KdM\i  male  (skin  and  skull).  No.  140976,  U.S.N.M.  Col- 
lected on  Engano  Island,  December  4,  1904,  by  Dr.  W.  L.  Abbott. 
Original  number,  3828. 

Mvactem. — General  appearance  not  unlike  a  light-colored  Mxis 
nin^vt-gicus^  but  tail  longer  than  head  and  body,  and  fur  of  a  soft,  almost 
silky  texture,  except  along  middle  of  back,  where  it  becomes  somewhat 
harsh.  Skull  with  rostrum  fully  one-half  deeper  and  broader  than  in 
Mm  myrvegimm;  maxillary  teeth  with  lateral  cusps  relatively  more 
developed.     Tail  with  12  rings  to  the  centimeter  at  middle. 

Fur  and  color, — The  fur  is  of  a  soft,  almost  silky  texture,  though 
without  trace  of  woolliness.  On  sides  the  hairs  are  about  12  mm. 
long.  On  back  the  mass  of  the  fur  increases  to  about  18  mm.  in 
length,  at  the  same  time  becoming  somewhat  harsh  in  texture,  while 
there  is  an  evident  sprinkling  of  slender,  grooved  bristles  35  mm. 
long.  These  bristles  are  so  slender  as  to  resemble  ordinary  hairs,  but 
their  grooved  character  can  be  detected  with  a  lens.  Whiskers  long 
and  soft,  reaching  to  axilla?.  Hairs  on  tail  slightly  exceeding  length 
of  scales,  but  becoming  somewhat  longer  near  tip,  though  without 
forming  pencil. 

Underparts  pale  smoke-gray,  the  hairs  becoming  darker  (about 
y;;^^y  No.  6)  basally.  On  sides  and  cheeks  the  gray  becomes  suffused 
with  a  dull,  pale,  ochraceous-buff,  this  decidedly  predominating  on 
back,  crown,  and  face,  where  it  is  further  darkened  by  the  sprinkling 
of  black  bristle  hairs.  Muzzle  washed  with  hair-brown.  Feet  scant- 
ily sprinkled  with  fine,  light-gray  hairs.  Tail  uniform,  dark-brown 
throughout. 

Skull  and  teeth, — In  general  appearance  the  skull  somewhat  resem- 
bles that  of  a  large  Mm  7u)rveg!cm^  but  it  is  at  once  distinguishable 
by  the  greatly  increased  breadth  and  depth  of  the  rostrum,  each  of 
which  is  decidedly  more  than  half  the  length  of  nasals.  The  nasals 
are  abruptly  truncated  in  front,  a  character  which  adds  to  the  peculiar 
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appearance  of  the  rostrum.  Anterior  zygomatic  root  essentially  as  in 
Mus  norveglcHH.  Nasals  terminating  posteriorly  about  in  line  with 
preniaxillaries.  Audital  bulla;  and  entire  ventral  aspect  of  skull 
(broad  rostrum  excepted)  as  in  Mus  norvegicus. 

The  maxillar}^  teeth  ditfer  from  those  of  typical  Mtts  in  the  greater 
development  and  more  evident  demarkation  of  the  lateral  series  of 
cusps,  l)oth  outer  and  inner.  There  are,  however,  no  unusual  elements 
in  the  teeth.     The  mandibular  teeth  show  no  appreciable  peculiarities. 

Measurements. — Total  length,  485  mm. ;  head  and  bodj^  228;  tail,  257; 
hind  foot,  46  (43);  ear  from  meatus,  19;  ear  from  crown,  13;  width  of 
ear,  14.4;  skull,  upper  length,  44.6;  cond3^1obasal  length,  44;  basilar 
length,  38;  palatilar  length,  22.8;  diastema,  13;  length  of  nasals,  15.2; 
greatest  breadth  of  nasals,  6;  greatest  breadth  of  rostrum,  8.4;  least 
depth  of  rostrum,  9;  zygomatic  breadth,  23.4;  interorbital  constriction, 
7;  breadth  of  brain  case  above  roots  of  zygomata,  17.4;  mastoid 
breadth,  16.6;  maxillary  tooth  row  (alveoli),  8.6;  mandible,  27;  mandi- 
bular tooth  row  (alveoli)  8. 

Speeiviens  e rammed. — One,  the  type. 

Remwrhs. — For  the  sake  of  convenience,  I  have  compared  this 
remarkably  distinct  species  with  Mus  norvegicus.^  an  animal  with  which 
it  probably  has  no  near  relationship.  The  strong  development  of  the 
lateral  cusps  of  the  maxillary  teeth  removes  it  from  the  typical  group 
of  Mus.^  ])ut  in  the  present  unsatisfactory  state  of  this  genus  I  am  not 
able  to  decide  as  to  the  forms  with  which  it  should  be  placed. 

PTEROPUS  ENGANUS,  new  species. 

1894.     Pteropvs  hypomelqnm  Thomah,  Ann.  Mua.  Civ.  di  Stor.  Nat  di  Geneva,  (2) 
XIV,  p.  106.  April  10,  1894. 

Typc—AdnM  male  (skin  and  skull),  No.  140966,  U.S.N.M.  Col- 
lected on  Pulo  Dua,  Engano,  Noveml>er  4,  1904,  by  Dr.  W.  L.  Abbott 
Original  number,  3774. 

Characters. — Similar  to  Pteropus  lepidns  Miller,  but  smaller,  and 
with  I  ack  darker  than  the  mantle.  Larger  than  Pteropus  hypome}<inus 
Temminck. 

Color. — Type:  Back  a  rather  dark  hair-brown,  darkest  and  clearest 
anteriorly,  though  everywhere  somewhat  lightened  by  a  sprinkling  of 
silvery  hairs,  and  along  edges  of  membranes  a  little  suflFused  with 
ochraceous-buff.  Mantle  pale  tawny-ochraceous,  darkening  on  sides 
of  neck  through  hazel  to  chestnut,  this  in  turn  blackening  on  under- 
side of  neck.  Behind  this  blackish  area  the  underparts  are  much  like 
back,  except  that  the  brown  is  darker,  the  silvery  hairs  are  absent,  and 
the  lighter  suffusion  is  more  nearly  hazel.  Head  a  grizzled  drabby 
gray,  many  of  the  hairs  with  noticeable  silvery  reflections  in  certain 
lights. 
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.  Skull  and  teeth. — The  skull  and  teeth  resemble  those  of  JHei^opiis 
lejndus^  differing  merely  in  their  generally  smaller  size.  Mandible 
notieably  more  slender  than  in  the  related  species. 

Meamirements, — For  external  measurements  see  table,  page  824. 
Cranial  measurements  of  type:  upper  length,  61.2  mm.;  condylobasal 
length,  60;  basilar  length,  55;  median  palate  length,  30.6;  palatal 
breadth  between  anterior  molars,  12;  zygomatic  breadth,  34;  least 
interorbital  breadth,  8.4;  constriction  behind  postorbital  processes,  7.4; 
breadth  between  tips  of  postorbital  processes,  25.6;  greatest  breadth 
of  brain  case  above  roots  of  zygomata,  22;  greatest  depth  of  brain  case, 
17;  occipital  depth,  11.8;  depth  of  rostrum  at  middle  of  diastema,  7.8; 
mandible,  48.8;  maxillary  tooth  row  exclusive  of  incisors  (alveoli) 
23.4;  mandibular  tooth  row  exclusive  of  incisors  (alveoli),  26.6. 

SpecinienH  ^ir«7/^^W<7. —Thirty-two  from  fingano,  Pulo  Dua,  and 
Pulo  Mirbau. 

Retnarks, — The  color  phase  represented  in  the  type  occurs  in  the 
majority  of  the  specimens.  In  some,  however,  the  silvery  hairs  on 
the  back  predominate  so  as  to  make  the  color  a  light  gray,  while  in 
others  the  ochraceous-buff  wash  is  so  increased  as  to  conceal  the  brown. 
The  gray  phase  and  the  buff  phase  are  connected  with  the  normal  dark 
phase  by  intermediates  of  every  degree,  but  the  series  of  skins  show 
no  direct  intergradation  between  the  two  pale  extremes. 

This  animal  appears  to  be  not  closely  allied  to  Pteropvs  l^ldiis  of 
the  South  China  Sea  islands,  but  is  readily  distinguishable  by  its 
smaller  size  and  invariably  light  mantle.  It  is  undoubtedly  larger  than 
Pteropus  hypomelamis^  the  shortest  forearm  in  the  series  measuring 
122  mm.,  while  that  of  the  type  of  the  Ternate  species  meaisures,  accord- 
ing to  Dobson,  119  mm. 

PTEROPUS  MODIGLIANII  Thomas. 

1894.     Plerophtut  modigUanii  Thomas,  Ann.  Mus.  Civ.  di  Stor.  Nat.  di  Geneva, 
(2)  XIV,  p.  106.     April  10,  1894. 

Twelve  specimens  were  taken  by  Doctor  Abbott,  mostly  on  the 
main  island.     Two  are  recorded  by  Thomas  in  the  original  description. 

In  color  the  shins  are  very  uniform,  the  only  variation  being  a  slight 
tendency  in  some  specimens  for  the  rump  and  flanks  to  become  suffused 
with  dull  ochraceous.  While  this  species  is  mther  closely  related  to 
Pieropus  natallH^  of  Christmas  Island,  I  fail  to  discover  any  strong 
resemblance  between  it  and  the  much  larger,  short-haired  Pteropus 
7iicohar!cm^  to  which  it  has  been  compared. 

Regarding  the  occurrence  of  the  two  species  of  Heropus^  Doctor 
Abbott  writes: 

"The  rufous-naped  species  [enganns]  was  very  common  on  Pulo  Dua 
and  was  generally  found  hanging  and  feeding  on  cocoanut  trees.  The 
black  one  [rnodiyltanii]  was  not  numerous  on  Pulo  Dua.     On  the  main 
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island  it  appeared  to  be  the  more  numerous.     It  generally  was  found 
feeding  on  wild  fruit,  and  did  not  frequent  the  cocoanut  trees.'' 

Measurements  of  Pteropus. 


Name. 


Locality, 


Ptrropus  enga- 
nut. 

Do ; 

Do i 

Do I 

Do I 

Do 

Ptrroptis  Irpi- 

Do 

Do 

Do 

Do 

Do 

Pteropus  modi- 
glianii. 

Do 

Do 

Do 

Do 

Do 


En^no 

do 

do 

do 

do 

do 

BiflT    Tambe- 
lan  Island. 

do 

do 

8addlel8land. 

Pulo  Laut 

....do 

Engano  


....do 

....do 

do 

....do 

....do 


140961 

140965 
al40966 
140964 
140973 
140987 
101649 

101651 
101650 
al01670 
104740 
104741 
140977 

140978 
140985 
140979 
140980 
140984 


'O 

a  . 

ea  >, 

Sex. 

II 

3 

a 

H 

Male  ... 

203 

58.0 

....do... 

•m 

56.0 

....do... 

208 

53.0 

Female. 

201 

51.0 

....do... 

207 

53.0 

...do... 

207 

51.0 

Male... 

229 

68.0 

...do... 

222 

65.0 

Female. 

216 

57.0 

...do... 

222 

58.0 

Male  ... 

230 

61.0 

Female . 

215 

59.0 

Male  ... 

240 

62.4 

...do... 

242 

63.4 

...do... 

215 

63.0 

Female . 

220 

58.0 

...do... 

22-2 

61.4  1 

...do... 

1 

225 

5S.4, 

42.3 

41.4 
41.0 
39.0 
39.0 
43.0 
43.0 

43.0 
41.0 


128.0  I  56.8 


126.0 
125.0 
123.0 
124.6 
126.0 
135.0 

136.0 
128.0 


40.0  I  138.0 


44.0 
42.6 
45.0 

46.0 
44.0 
39.0 
46.4 
48.4 


141.0 
137.0 
139. 0 


55.0 
57.0 
62.0 
53.6 
48.8 
61.0 

62.0 
59.0 
61.0 
60.0 
58.8 
62.4 


55i 


96.0 

94.4 
93.0 
»i.0 
98.6 
90.4 
99.0 


245 


260 


..    59.0 

135.0  I  50.0 
134.0     54.6 


I 


60.4 


100.0  '  260 

96.0  I  255 

108.0  '  255 

108.4  I  270 

104.6  I  263 

105.0  ,  262 


195  176 

X89  106 
191  :  1^ 
178  162 
186  172 
IW  169 

205  184 

207  !  185 
200  I  177 
200  I  175 
215  193 

206  182 

207  i  186 


106.4  267  I  210  '  187 
100.0  258  j  206  I  180 
98.6  1  257  202  !  194 
101.0  I  263  I  204  177 
109.0  276  .  209  ,  186 


II 


a  Type. 
ROUSETTUS  AMPLEXICAUDATUS  (Geoffroy). 

1894.  Xantharpyia  amplexicaudcUa  Thomas,  Ann.  Mus.  Civ.   di  Stor.   Nat.    di 
Genova,  (2)  XIV,  p.  108.     April  10,  1894. 

Recorded  by  Thomas,  but  not  taken  by  Doctor  Abbott. 
Family  RHINOLOPHID^. 

RHINOLOPHUS  CALYPSO  (Andersen). 

1894.  Rhinolophus  affinis  Thomas,  Ann.  Mus.  Civ.  di  Stor.  Nat.  di  Genova,  (2) 

XIV,  p.  108.     April  10,  1894. 
1905.  Rhinolophus  calypso  Andbrsen,  Proc.  Zool.  8oc.  London,  1905,  II,  p.  134. 

October  17,  1905.' 

Collected  by  Modigliani  in  1891.     Seven  taken  by  Doctor  Abbott 
HIPPOSIDEROS    DIADEM  A  (Geoflfroy). 

1894.  Hippoddertis  diadema  Thomas,  Ann.  Mus.  Civ.  di  Stor.  Nat.  di  Genova, 
(2)  XIV,  p.  108.     April  10,  1894. 

HIPPOSIDEROS  GALERITUS  (Cantor). 

1894.  Hipposlderus  galerituH  Thomas,  Ann.  Mus.  Civ.  di  Stor.  Nat.  di  Genova, 
(2)  XIV,  p.  108,     April  10,  1894. 

HIPPOSIDEROS  BICOLOR  (Temminck). 

1894.  HipposUierus  bicolor  Thomas,  Ann.  Mus.  Civ.  di  Stor.  Nat.  di  Genova,  (2) 
XIV,  p.  108.     April  10,  1894. 

These  three  bats  were  taken  by  Modiglani,  but  were  not  observed 
by  Doctor  Abbott. 
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Family  VESPERTILIONIDiE. 

PIPISTRELLUS  IMBRICATUS  (Horsfield). 

1894.  Veiperugo  imbriccdus  Thomas,  Ann.  Mus.  Civ.  di  Stor.  Nat.  di  Geneva  (2), 
XIV,  p.  108.     April  10,  1894. 

Two  specimens  (females,  Nos.  141018  and  141019)  taken  on  Pulo 
Dua  November  16, 1904,  are  evidently  referable  to  the  species  recorded 
by  Thomas. 

KERIVOULA  ENGANA,  new  species. 

%?^.— Adult  male  (in  alcohol),  No.  141020,  U.S.N.M.  Collected 
on  Pulo  Dua,  Engano,  November  3,  1904,  \\^  Dr.  W.  L.  Abbott. 
Original  number,  3766. 

Characters, — Like  Kei^oula  hardwlcMi^  but  larger. 

CdoT. — After  a  year's  immersion  in  alcohol  the  general  color  is  very 
nearly  broccoli-brown  above,  becoming  yellower  on  head  and  darken- 
ing about  to  wood-brown  below,  the  hairs  everywhere  a  dark  hair- 
brown  on  basal  half,  those  of  the  back  with  a  broad  buffy-gray  area 
between  this  and  the  broccoli-brown  tips;  ears  and  membranes  dark 
brown. 

Shall  a/nd  teeth, — The  skull  and  teeth  do  not  appear  to  differ  appre- 
ciably from  those  of  Kerivoula  liardwlckii  except  in  their  noticeably 
greater  size. 

Measurements. — Measurements  of  the  two  specimens  collected  (those 
of  the  type  first):  Total  length,  85  (85)  mm.;  head  and  body,  43  (41); 
tail,  42  (44);  tibia,  17.6  (17.4);  foot,  8  (7.6);  forearm  33,  (34.4); 
thumb,  8  (7.6);  second  finger,  35  (37);  third  finger,  70  (74);  fourth  fin- 
ger, 51  (56);  fifth  finger,  48  (52);  ear  from  meatus,  13  (14.6);  ear  from 
crown,  11.6  (12.4);  width  of  ear,  13  (12);  skull,  greatest  length,  14.6; 
condlylobosal  length,  13.6;  palatal  length,  7.8;  zygomatic  breadth,  9; 
breadth  of  bmincase,  7.4;  height  of  braincase  through  audital  bulla,  6.0. 

Specimens  exumined. — Two,  both  from  Pulo  Dua. 

ReniarTcs, — The  Engano  Keriv(nda  is  readily  distinguishable  from 
K.  hardwickii  of  Java  by  its  generally  larger  size,  a  character  particu- 
larly evident  in  the  skull  and  foot.  The  color  is  throughout  yellower 
than  in  the  Javan  form. 

Family  EMBALLONURID.E. 

EMBALLONURA  SEMICAUDATA  (Peale). 

1894.  EmhaU<mura  semicaudata  Thomas,  Ann.  Mus.  Civ.  di  Stor.  Nat.  diOenova, 
(2)  XIV,  p.  109,  April  10,  1894. 

Recorded  by  Thomas,  but  not  taken  by  Doctor  Abbott.  It  seems 
improbable  that  this  animal  is  the  same  as  the  true  EmhrfUonura  sem  i- 
caudata  of  Samoa. 
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THREE  NEW  FUNGI.E,  WITH  A  DESCRIPTION  OF  A  SPECI- 
MEN OF  FUNGIA  GRANULOSA  KLUNZINGER  AND  A  NOTE 
ON  A  SPECIMEN  OF  FUNGIA  CONCINNA  VERRILL. 


By  T.  Wayland  Vaughan, 

Custodian  of  Madreporarian  Cortds,  U.  S.  National  Museum;  Geologhiy  11.  S.  Geological 

Survey. 


In  determining  the  species  of  corals  belonging  to  the  genus  Fungia 
in  the  United  States  National  Museum,  I  discovered  the  three  forms, 
described  as  new  species,  a  specimen  of  F,  granvlosa  Klunzinger  and 
one  of  F.  concinrui  Verrill  that  seems  worth  a  notice.  The  first  con- 
sidered new  is  a  fossil  species  collected  by  Prof.  Raphael  Pumpelly  in 
Toshibetzt  Valley,  Island  of  Yesso,  Japan.  Of  the  two  recent  forms, 
F,  8amboange7isis  and  .7^.  inadagascarenais^  the  first  belongs  to  Pro- 
fessor Doderlein's  group  of  F.  repanda\  the  second  to  his  group  of 
F,  fungites.  Without  a  very  large  series  for  comparison,  it  is  not  pos- 
sible to  assert  positively  that  these  forms  are  not  variations  of  previ- 
ously described  species.  F.  samhoangensitt  is  closely  related  to  F. 
repanda  Dana;  F,  inadugascarensia  belongs  in  the  group  of  F.fun^ites^ 
but  is  separated  principally  by  the  character  of  the  basal  spines.  I 
have  not  been  able  to  identify  these  specimens  by  comparison  with  the 
material  in  the  United  States  National  Museum  nor  by  a  study  of  the 
literature,  therefore  I  feel  positive  that  they  are  undescribed  forms, 
and  think  that  they  should  l)e  recorded,  even  if  subsequent  work  should 
prove  that  they  are  not  entitled  to  specific  recognition. 

Fossil    from   Japan,   group   of  F.    PATELLA    (Ellis   and 

Solander). 

FUNGIA  JAPONICA,  new  species.  ' 

Plate  LXVIl. 

Corallum  fungiform,  deformed  {DiuserlH  form),  free,  without  trace 
of  detachment  scar.  Rase  (and  wall)  concave  upward,  more  or  less 
corrugated.  The  deformity  resembles  that  found  in  D  latter  in  and 
Dlafungia, 


Greater  |     Le-s»er    I  I       T,^-,ih  ^f 

Dimensions.  diameter    diameter     HeiRht.  i       *„J5;" 

.  at  base.   '  at  base.   I  '         *^*"*^®- 


SjH'cimen  No.  1  (type) ,      24      I       22.  5  ^      17.  5     A}K)ut  9. 

Specimen  No.  2  (panitypt') 20      I       15.5  1       11         AlnrntS.  5. 

J .        _     '_  1  L 
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The  base,  besides  possessing  corrugations,  has  several  deep  sinuses, 
and  numerous  fine,  not  prominent,  granulated  costee,  which  usinklly 
alternate  rather  regularly  in  size,  and  correspond  to  all  septa.  Toward 
the  central  portion  of  the  base  they  are  resolved  into  a  great  number 
of  granulations  without  apparent  definite  arrangement.  The  wall  over 
the  greater  portion  of  the  base  appears  solid,  but  rather  often  near  the 
periphery  synapticula  may  be  seen  joining  the  septa  together.  In 
places  the  wall  is  clearly  synapticulate.  The  appearance  is  that  the 
wall  is  at  first  synapticulate  and  later  becomes  secondarily  thickened 
so  as  to  be  imperforate  almost  throughout. 

The  septa  are  extremely  numerous,  thin,  and  very  much  crowded,  at 
the  edge  of  the  corallum  equal  or  subequal^  above  the  edge  and  near 
the  fossa  unequal.  In  specimen  No.  1  there  are  tep  or  twelve  larger 
septa,  with  about  twenty  or  more  smaller  intervening  septa.  The 
cycles  are  not  distinctly  differentiated,  but  apparently  the  arrange- 
ment is  between  six  and  seven  cycles,  with  the  members  of  the  first 
and  second  cycles  of  the  same  size.  Those  of  the  third  cycle  are 
shorter;  those  of  the  fourth  are  shorter  than  those  of  the  third.  The 
members  of  the  fifth  cycle  are  shoi-ter  than  those  of  the  fourth.  In 
places  it  could  be  seen  that  the  two  outer  septa  of  the  sixth  cycle  in  a 
quarter  system  (that  is,  a  septum  of  the  sixth  cycle  standing  next  to 
the  one  of  the  first  cycle  and  the  one  next  the  member  of  the  third 
cycle  in  the  same  quarter  system)  are  prolonged  beyond  the  inner  end 
of  the  included  member  of  the  fourth  cycle  and .  equal  in  length  the 
member  of  the  third  cycle.  The  members  of  the  sixth  cycle  seem 
always  to  be  longer  than  those  of  the  fifth.  The  seventh  cycle  is  not 
complete;  they  appear  to  be  short,  but  often  it  does  not  seem  possible 
to  distinguish  between  the  members  of  the  sixth  and  seventh  cycles, 
so  that  sometimes  an  outer  septum  of  the  seventh  may  be  prolonged 
and  combined  with  one  of  the  sixth  for  the  inclusion  of  one  of  the 
fifth. 

The  septal  margins  are  very  finely  dentate.  Laterally  the  septa  are 
striate,  the  striae  usually  opposed  in  pairs,  with  granulations  arranged 
along  their  courses.  E^ach  dentation  on  the  septal  margins  corresponds 
in  position  to  the  termination  of  a  pair  of  stria?.  Septal  perforations 
are  numerous  in  the  younger  septa,  especially  near  the  margin;  they 
occur  between  and  sometimes  in  the  courses  of  the  septal  trabeculfe, 
and  are  not  perfectly  regular  in  occurrence.  The  older  septa,  except 
near  the  margin  and  inner  termination,  are  usually  imperforate. 

Thecalicular  fossa  is  deep,  extending  almost  to  the  base  of  the  coral- 
lum,  and  is  narrow.  There  is  no  columella.  A  considerable  number 
of  septa  meet  in  the  bottom  of  the  fossa. 

Locality. — Toshibetzt  Valley,  Yesso,  Japan.  §.  Pumpelly,  col- 
lector. 

GeoJtKjIc  horizon, — Tertiarv;  nothing  more  definite  known. 

Tt/pe.—Cixt.  No.  154426,  U.S.N.M. 
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RECENT  SPECIES. 

Group   of  F.    REPANDA    Dana. 
PUNGIA  SAMBOANGENSIS,  new  species. 

Plate  LXVIII  and  Plate  LXIX,  fig.  1;  Plate  LXXIV,  fig.  1. 

Corallum  rather  large,  circular  in  outline,  slightly  arched,  base  gently 
concave.  Wall  perforate,  numerous  slits  between  the  costse  to 
near  the  center,  around  which  is  an  imperforate  area  about  25  mm.  in 
diameter.  Costae  mthcr  fine,  not  greatly  differentiated  in  size.  Ever}^ 
fourth  or  sixth  may  be  somewhat  thicker  and  more  prominent  than 
those  intervening.  All  the  costa*  are  sphwHe^  the  spines  smaller  near 
the  edge,  where  they  are  of  only  moderate  size,  or  rather  small,  and  in 
a  single  series.  Toward  the  center  they  become  larger  and  the  distri- 
bution is  not  quite  so  regular  as  near  the  periphery.  On  the  central 
imperforate  area  the  spines  are  again  somewhat  smaller  and  are  dis- 
tributed irregularly.  The  shanks  of  the  spines  are  smooth  or  with 
only  occasional  granulations;  the  tips  arc  rounded,  blunt,  often  though 
not  always  swollen,  and  are  granuluted,  • 

Septa  unequal^  even  on  the  periphery,  where  usually  there  are  at 
least  three  different  heights  and  three  different  thicknesses;  all  septa, 
even  the  thicker,  are  thin,  the  smallest  ver}"  thin.  On  the  upper  sur- 
face they  are  very  unecjual,  of  three  or  four  different  heights.  About 
eighteen  septa  reach  the  axial  fossa.  The  inner  edge  of  these  are 
prominent  and  fall  steeply  to  the  bottom  of  the  fossa.  Between  each 
pair  of  these  longest  septa  are  from  one  to  three  shorter  ones  of  prac- 
tically equal  height.  Then  there  are  several  lower,  thinner  septa, 
scarcely  half  the  height  of  the  taller,  between  each  pair  of  taller  ones. 
Septal  margins  serrately  dentate.  On  the  larger  septa  the  serrations 
are  coarser— in  fact,  decidedly  coarse— near  the  peripher}-;  become 
smaller  and  ultimately  obsolete  toward  the  fossa.  Near  the  periphery 
there  are  five  or  six  dentations  to  the  centimeter;  nearer  the  fossa,  seven 
or  eight.  Thei^'  are  no  tentacular  hthes.  The  septal  faces  show  low, 
broad  ridges  corresponding  to  the  serrations;  the  whole  of  the  septal 
are  covered  with  minute  granulations;  near  the  edges  are  minute  wavy 
lines  running  parallel  to  the  margins.  The  S3^napticula  are  distinctly 
visible  from  above. 

Columella  distinctly  developed,  composed  of  very  delicate,  spong} 
tissue. 

Z>^W;^*/o^?^. ^-Length,  130  mm.;  width;  130  mm.;  height,  44  mm. 

Locality, — Samboanga,  Philippine  Islands.     J.  B.  Steere,  collector. 

Type,—Cv^t.  No.  21,  139,  U.S.N.M. 

Affinities. — ^This  coral  belongs  to  Professor  Doderlein's  ''Repanda 
Group,"  "  and  is  near  F,  conclnna  Verrill  and  F,  n panda  Dana.     How- 

«  Die  Korallengattung  Fungia,  p.  105. 
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ever,  it  does  not  seem  possible  to  refer  it  to  any  of  the  previously- 
described  species.  The  nearly  equal  ribs  separate  it  from  both  the 
species  just  mentioned.  It  is,  in  addition,  separated  from  F,  amchitui 
by  its  very  perforate  wall,  the  wall  in  that  species  being  almost  solid. 
I  thought  the  species  that  1  am  describing  might  be  F,  serrulata  Verrili," 
which  Doderlein  considers  a  variety  of  F.  conchma,  A^ccording  to 
Professor  Verrill's  description  the  specimen  from  Samboanga  can 
scarcely  be  his  F.  serruluta^  which  he  describes  as  having  "principal 
cost«e"  "and  many  other  finer  ones  between,"  and  "  the  [septal]  edges 
irregularly  dentate,  with  small,  very  acute,  unequal  teeth."  1  there- 
fore think  Fung  la  aanihoiUigensU  will  stand  as  a  good  species. 

FUNGIA  GRANULOSA  Klunzinger. 
Plates  LXX  and  LXXI;  Plate  LXXIV,  fig.  2. 

1879.  Furi^  granulosa  Klunzinger,  Korallenth.  Rot.  Meer.,  Ill,  p.  65,  pi.  vii, 

fig.  3;  pi.  VIII,  fig.  3. 
1902.  Fimgia  granulosa  Dodeulein,  Korallengai.  Fungia,  p.  108,  pi.  xi,  figs.  1, 

la,  lb. 

Descript^n  of  a  specimen  in  the  United  States  National  Museum: 
Corallum  large,  low,  irregularly  flexed,  the  length  greater  than  the 
width;  wall  with  a  few  slits  near  the  periphery,  otherwise  solid;  costw 
of  several  sizes,  one  set  decidedl}^  thicker  and  considerably  more  promi- 
nent than  the  others.  These  largest  costoe  are  densely  granulated,  the 
granulations  present  on  both  the  sides  and  the  edges.  In  places  they 
occur  in  heaps,  and  may  be  prolonged  into  short,  comparatively  thick 
spines.  The  surfaces  of  the  spines  minutely  granulated.  All  the  costse 
are  granulated.  The  smaller  ones  have  regularly  beaded  edges.  Toward 
the  center  of  the  disk  all  costal  become  obsolete.  The  largest  may  be 
subobsolete,  and  give  place  to  a  large,  densely  granulate  central  area, 
in  which  some  of  the  granulations  may  form  short  spines.  These  gran- 
ulations are  themselves  minutely  gi-anulate. 

•  Septa  on  the  periphery,  excepting  the  very  smallest,  subequal;  those 
corresponding  to  the  large  costte  slightly  more  prominent;  on  the 
upper  surface  decidedly  unequal,  usually  about  7  smaller  septa  between 
two  taller  and  thicker  ones.  The  courses  of  the  septa  slightly  sinu- 
ous. Septal  margins  rather  finely  dentate,  about  14  dentations  to 
1  cm.,  not  always  of  equal  size;  on  the  curves  of  the  outer  edges  they 
are  finer.  The  tips  of  the  dentations  acute  or  rounded.  Septal  faces 
densely  and  minutely  granulate,  minutely  wrinkled  near  the  margin. 
Synapticula  not  visible  from  above  except  where  the  septa  have  been 
broken.  No  tentacular  lobes.  Columella  very  poorly  developed, 
almost  absent. 

Dimensions, — Length,  157  mm.;   breadth,  143  mm.;  thickness  at 
inner  ends  of  large  septa,  28  mm. 

a  Bull.  Mu8.  Comp.  Zool.,  1,  1864,  p.  61. 
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Locality. — Unknown. 

Type.— C^i.  No.  110,  U.S.N.M.,  U.  S.  Expl.  Exped.  specimen. 
Note. — I  have  described  and  figured  the  specimen,  as  the  species  is 
rare  and  not  well  known.     Ddderfein  had  only  two  specimens. 

Group  of  F..FUNGITES  (Linnaeus). 

FUNGIA  MADAGASCARENSIS,  new  species. 

Plates  LXXIl  and  LXXIII;  Plate  LXXIV,  fig.  3. 

Corallum  large,  heavy,  strongly  arched,  base  concave,  deformed, 
length  exceeds  width.  Wall  perforate,  with  numerous  slits  and  pits. 
Cost«B  of  two  kinds,  spined  and  without  spines.  Between  each  pair  of 
spinif  erous  cost®  are  from  one  to  three  much  thinner  and  less  prominent 
costse  that  do  not  bear  spines.  Of  the  spine-bearing  costsB  every  other 
or  eveiy  fourth  is  usually  thicker  and  somewhat  more  prominent  than 
the  intervening  ones.  The  larger  costro  may  be  as  much  as  2.5  mm. 
thick.  The  spines  are  tall  and  thick,  the  larger  ones  as  much  as  2 
mm.  in  diameter  near  the  base  and  4.5  mm.  in  height.  Rather  often 
they  are  compound  and  arc  frequently  forked  at  the  end.  The  shanks 
of  the  spines  are  smooth,  glabrous,  the  tips  secondarily  spinulose. 
Toward  the  center  the  costce  become  indistinct.  The  central  area  is 
covered  by  coarse  spines  similar  to,  but  smaller  than  those  on  the  costse. 

Sept^,  at  the  periphery  unequal  or  subequal;  above  they  are  usually 
of  about  three  different  heights  and  four  or  five  different  thicknesses, 
the  largest  septa  very  thick,  a«  much  as  2.5  mm.  The  others  graded 
in  size  to  the  youngest  which  are  thin  and  closely  wedged  in  between 
the  older  septa,  they  are  so  crowded  that  the  faces  almost  touch.  All 
of  the  septa  coarsely  dentate,  on  the  larger  septa  3  to  5  to  1  cm.;  their 
height  3  to  4.5  mm.;  the}"  may  terminate  as  blunt  styles,  or  be  irregu- 
larly serrate  in  form.  Irregularly  developed  tentacular  lobes  pres- 
ent. The  septal  faces  are  almost  glabrous — to  the  naked  eyes  the}'  are, 
but  with  a  rather  high-power  hand  glass,  very  minute,  low  granula- 
tions can  be  discovered.     Synapticula  can  not  l)e  seen  from  above. 

Columella  apparently  absent. 

Dunensions. — Length,  177  mm. ;  breadth,  145  mm. ;  height,  100  nun. ; 
depth  of  concavity  of  base,  55  mm. 

Locality. — Madagascar,  R.  W.  Shufeldt,  collector. 

%?d.— Cat.  No.  21,141,  U.S.N.M. 

Affinities. — This  species  belongs  in  the  group  with  Fungia  fungite^^ 
in  spite  of  the  suggestion  that  it  may,  because  of  having  costie  with- 
out spines,  belong- with  F.  danai.  The  costal  spines,  when  they  are 
not  double  pointed  or  compound,  are  typically  like  those  of  F.  fungi- 
tes;  they  are  subconical  with  smooth  sides,  pointed  and  show  a  few 
projecting  trabeculse  on  the  tips,  but  could  not  be  called  gmnulate. 
The  almost  smooth  sides  of  the  septa  are  like  those  of  F.  fungites. 
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The  very  thick  septa  recall  F.  crassilamdl^ta  M.  Edwards  and  Haine, 
but  the  septal  dentations  and  costal  spines  are  entirely  diflferent. 
According  to  Doderlein's  Key  ^  it  is  nearest  to  F,  fungltesy^^x.  d€7it4jUa 
and  one  would  infer  the  same  from  his  description.  None  of  the 
specimens  figured  by  Doderlein  shows  costal  spines  nearly  so  large  as 
in  the  specimen  here  descril>ed.  There  are  several  excellent  speci- 
mens of  var.  dentata  in  the  United  States  National  Museum,  including 
two  of  Dana's  specimens.  They  differ  from  the  Madagascar  specimen 
especially  in  the  character  of  the  spines. 

FUNGIA  CONCINNA  VemU. 

Plate  LXIX,  fig.  2. 

This  specimen  is  interesting  as  it  shows  extensive  budding  from  the 
mouth  of  the  disk.  Four  larger  and  two  smaller  mouths  have  been 
formed. 

Locality. — Papeeti,  Tahiti  Islands,  U.  S.  Bureau  of  Fisheries  steamer 

Albatross,  1900. 

Explanation  of  the  Plateh.- 

Plate  LXVll. 

FiLmfia  japonica^  new  species,  figs.  1,  2,  3,  three  views,  side,  calicular  and  basal, 
respectively,  of  the  same  specimen.  Height,  18  mm.;  width,  27.6  mm.;  fig.  4, 
face  of  a  septum  enlarged,  length  of  septum  6.5  mm. 

Plate  LXVIII. 

Fun(^ia.  samhoangerms^  new  species,  calicular  view  of  the  type,  natural  size. 

Plate  LXIX. 

Fig.  1,  Fimgia  samhoangemhy  new  species,  basal  view,  natural  size. 
2,  Pungia  concinna  Verrill,  calicular  view,  natural  size. 

Plate  LXX. 

FungUi  granulosa  Klunzinger,  calicular  view,  natural  size. 

Plate  LXXI. 

Fungia  granulosa  Klunzinger,  basal  view,  natural  size. 

Plate  LXXII. 

Fingia  jnadagasearensis^  new  species,  calicular  view,  natural  size. 

Plate  LXXIII. 

Fimgia  7nad^gascarensisj  new  species,  basal  view,  natural  size. 

Plate  LXXIV. 

Septal  margins  en large<l  twice:  Fig.  1,  Fnngiu  samboangenm;  fig.  2,  F\ingia granulosa; 
fig.  3,  Fungia  madagasrarcnsis. 


« Die  Korallengattung  Fungia,  p.  147. 
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1.   FUNQIA  SAMBOANQENSIS.     2.   FUNQIA  CONCINNA. 
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ON    A    SPECIES    OF    LOACH;      MLS(1URNUS    DECEMCIR- 
ROSUS  (BASILEWSKY)   FROM   NORTHERN  CHINA. 


By  David  Starr  Jordan  and  John  Otferbeix  Snyder, 

Of  Stanford   Cuiversittfj  Calif (m\ia. 


In  a  recent  paper  on  the  CohUHUv^  or  Loaches  of  Japan,"  Messrs. 
Jordan  and  Fowler  have  described  the  common  Japanese  species  of 
Mif<(jurmi8^  under  the  name  of  2lisgiiriuis  anguUlicaudatus  (Cantor), 
and  have  referred  most  of  the  nominal  species  of  China  to  the  syn- 
onymy of  this  species. 

The  examination  of  the  specimens  collected  by  Dr.  Noah  Fields 
Drake,  at  Tientsin,  recorded  by  Professor  James  F.  Abbott,  *  shows 
that  these  belong  to  a  species  quite  different  from  the  Japanese.  This 
seems  to  be  the  one  described  by  Basilewsky  from  near  Peking,  under 
the  name  of  Cohith  deeemdrrosus. 

The  original  types  of  Cohltln  anguilllcaudata  Cantor  came  from 
Chusan.  These  are  in  the  British  Museum  where  they  have  been 
examined  by  Mr.  C.  Tate  Regan.  Mr.  Regan  writes:  ^'In  three  of 
Cantor's  specimens  (130-140  mm.),  I  count  136  to  145  scales;  longest 
dorsal  ray,  about  f  length  of  head;  length  of  head,  about  (>;  length  of 
caudal  peduncle,  (5  to  5j{  times  in  that  of  the  fish.'' 

These  specimens  agree  in  these  respects  with  the  ordinary  Japanese 
species,  which  has  been  described  b}' Jordan  and  Fowlerns Misgnrntis 
ajigidlUcaiuhitas^  and  which  seems  to  be  entitled  to  this  name. 

The  two  species  before  us  may  be  thus  distinguished: 

a.  Scale  relatively  large,  about  112  (105  to  118)  in  a  lateral  series;  body  plump,  the 
depth 6J  to6§  in  bo<ly;  head,  GJ  to  7*  in  length;  barbels  long,  the  longest  1}  to  2| 
in  head;  eye,  2  to  3  in  snout;  color,  relatively  plain,  the  stripes  and  spots  not 

very  distinct.     Streams  of  northeastern  China decemcirroms  1 

aa.  Scales  relatively  small,  about  148  (143  to  154)  in  lateral  series;  body  slender,  the 
depth  6S  to  8  in  length;  head,  6 J  to  6 J  in  length;  barbels  short,  the  longest  3^  to 
4i  in  head;  eye,  2|to3  in  snout;  coloration  rather  brighter,  but  very  variable; 
the  Ixxly  with  dark  lateral  shades  and  more  or  less  numerous  small  black  spots. 
Streams  of  Japan,  common  everywhere  in  Hondo,  Shikoku,  and  Kiusiu;  also 
in  southeastern  China,  Chusan,  Shanghai,  etc angHiflicaudatus  2 


oProc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  pp.  766  to  774. 
Mdem,  XXII I,  1901,  p.  483. 
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1.  MISGURNUS    DECEMCIRROSUS   (Basile wsky^) . 

Cobitis  (kcemcirro$m  Basilewsky,  Mem.  Soc.  Nat.  Moscow,  1855,  p.  239,  pi.  vii, 

(tolerable  figure);  near  Peking. 
Misgumm  angmUicaudaius  Abbott,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  489; 

Tientsin. 

Of  this  species  we  have  seen  Abbott^s  specimens,  47  in  nuinl>er, 
from  50  to  250  mm.  in  length. 

2.  MISGURNUS   ANGUILLICAUDATUS    (Cantor).« 

Of  this  species  we  have  many  specimens  from  various  parts  of  Japan. 
The  specimen  figured  in  this  paper  has  a  curious  history.  It  was 
found  alive  in  the  bilge  water  of  a  coal  steamer,  the  Acapuho^  on 
its  arrival  in  8an  Francisco  from  Nanaimo  in  British  Columbia.    It  wa.s 


MISGURNUS  ANGUI1.LICAUDATU8. 

then  kept  alive  in  an  aquarium  at  Stanford  University  for  alK)ut  a  year. 
Apparently  it  had  been  brought  alive  from  Japan  by  some  Japanese 
laborer  and  had  survived  some  accident  which  had  thrown  it  into  the 
hold  of  the  ship.  The  specimen  agrees  fully  with  others  from  Yodo 
River  at  Osaka. 

Two  specimens  from  Shanghai  seem  to  belong  to  this  si>ecies, 
although  having  the  head  a  little  longer.  Head,  5|,  ^\  in  length; 
depth,  7^^,  8,  D,  188,  141.  A  specimen  from  Taihoku  in  Formosa  has 
the  head  5|  in  bodv;  depth,  6^;  scales,  135;  eye,  6i  in  head,  2J  in 
snout;  longest  barbel,  2f  in  head.  This  may  prove  to  be  a  distinct 
species.    It  is  mentioned  by  Jordan  and  Evermann  as  Misgxiriwm  angrviJ- 


«For  Hvnonymy,  see  Jordan  and  Fowler,  Proc.  U.  8.  Nat.  Mus.,  XXV^I,  1903,  p.  766. 
tProc.'u.  s]  Nat.  Mus.,  XXV,  1902,  p.  321. 
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DESCRIPTION  OF  A  NEW  GENUS  AND  SPECIES  OF  FOSSIL 
SEAL  FROM  THE  MIOCENE  OF  MARYLAND. 


By  Frederick  W.  True, 

Head  Curator  J  Depurtmnit  of  Biology. 


While  engaged  in  collecting  fossils  for  the  United  States  National 
Museum  from  the  Miocene  cliffs  bordering  the  Chesapeake  Bay  in 
("alvert  County,  Maryland,  known  a^  the  '•Calvert  Cliffs,"  I  found  a 
few  fossil  bones  which  are  unmistakably  those  of  seals.  These 
bones,  as  I  have  already  remarked  in  a  recent  number  of  Science,^  are, 
so  far  as  I  am  aware,  the  first  authentic  remains  of  fossil  seals  found 
in  America.  They  consist  of  a  nearly  perfect  humerus,  the  radius  of 
a  young  individual  {without  epiphyses),  a  fragment  representing  the 
proximal  end  of  the  conjoined  tibia  and  fibula,  and  an  imperfect  lum- 
bar vertebra.  The  humerus  is  light  gray  in  color,  but  the  other  bones 
light  brown. 

In  the  same  locality  with  these  remains  was  found  a  larger  humerus, 
which  at  first  I  thought  might  be  that  of  a  seal,  but  on  closer  examina- 
tion it  appears  to  be  that  of  a  sirenian,  belonging,  perhaps,  to  the 
Halitheriida^  and  allied  to  Met  axi/t  furl  urn.  It  is  broken  and  consider- 
ably waterworn,  so  that  its  original  form  can  not  be  certainly  deter- 
mined. For  that  reason,  I  do  not  think  it  necessary  to  devote  any 
further  attention  to  it  in  the  present  connection,  though  it  appears  to 
represent  a  sirenian  type  not  hitherto  found  in  America.  It  is  figured 
on  Plate  LXXVI,  fig.  4  (Cat.  No.  5360,  U.S.N.M.,  Vert.  Paleon.). 

The  smaller  humerus  already  nientioned,  though  lacking  the  head 
and  the  extremity  of  the  lesser  tuberosity,  is  so  well  preserved  that 
its  characters  are  plainly  discernible.  It  obviously  represents  a  spe- 
cies belonging  to  the  family  Phocida?,  and  a  genus  allied  to  l%>c<i^  but 
is  not  identical  with  that  genus  nor  any  other  existing  genus  of  the 
family.  As  a  means  of  individualizfng  it,  I  propose  to  establish  for 
it  the  new  genus  Leptophova,  The  following  are  the  chamcters  as  far 
as  can  be  drawn  from  the  humerus: 


a  Science,  n.  s.,  XXII,  p.  794,  Dec.  15,  1905. 
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,   LEPTOPHOCA,  new  genus. 

An  extinct  phocine  pinniped  mammal,  having  the  humerus  more 
slender  than  in  any  existing  genus  of  seals.  Deltoid  ridge  well  devel- 
oped and  broad  at  the  upper,  or  proximal,  end,  but  narrowing  rap- 
idly liolow  and  terminating  in  a  thin  edge,  which,  at  a  point 
considerably  below  the  middle  of  the  bone,  joins  at  an  obtuse  angle 
the  ridge  running  to  the  inner  edge  of  the  trochea.  Lesser  tuberosity 
only  moderately  developed,  the  bicipital  groove  l>etween  it  and  the 
greater  tuberosity  ver}'  narrow  relatively.  Ent^pieondylar  foramen 
present.      Type  of  the  (jeuu^, — Lepfophoca  Irnia, 

LEPTOPHOCA  LENIS,  new  species. 

Size,  as  determined  from  the  humerus,  about  that  of  Plioca  gvirn- 
lundica,  (See  Plate  LXXV,  tig.  1.)  Least  trnns verse  diametei-  of 
shaft  of  humerus  less  than  one-seventh  the  length.  Breadth  from  ente- 
picond3iar  foramen  to  supinator  ridge  less  than  one-fourth  the  length. 
Internal  face  of  deltoid  ridge  plane.  Root  of  the  lesser  tuberosity 
not  forming  a  strong  ridge  on  the  internal  face  of  the  shaft. 

MtasuremeiiU  of  humerui<. — Total  length,  129  mm.;  least  diameter 
of  shaft,  transversely,  17;  ditto^  antero-posteriorly,  on  exterior  side, 
27;  diameter  of  shaft  at  insertion  of  head,  posteriorly,  26;  distance 
from  distal  end  of  deltoid  ridge  to  center  of  trochlea,  58;  greatest 
breadth  on  line  of  proximal  margin  of  trochlea,  anteriorly,  38;  breadth 
from  entepicondylar  fommen  to  supinator  ridge,  posteriori}',  30;  great- 
est breadth  of  trochlea,  anteriorly,  24;  breadth  of  entepicondylar 
foramen,  2.5. 

Type't<jH'rltnen .  — No.  5359,  U. S. N. M. ,  Vertebrate  Paleontology. 
Humerus,  from  Calvert  Cliffs,  Culvert  Count\%  Maryland,  between 
Chesapeake  Beach  and  Plum  Point.  Collected  by  F.  \V.  True,  June 
20,  1905.     Plate  LXXV,  tigs.  2-4. 

LejpUpphoca  letus  was  i)robably  about  the  size  of  PIu»ca  grtj^nlundtca, 
TIm3  humems  of  the  latter,  while  of  almost  exactly  the  same  length, 
is  much  thicker,  and  the  deltoid  ridge,  as  in  all  existing  seals,  is  thick 
distal ly  as  well  as  proximally.  The  lesser  tuberosity  is  much  more 
massive  than  in  Leptophxa  and  is  separated  from  greater  tuberosity 
by  a  very  wide  bicipital  groove. 

The  genus  Monachns^  with  which  several  genera  of  fossil  seals  have 
been  compared,  differs  in  that  the  shaft  is  quite  straight,  the  bicipital 
groove  wide,  and  the  entei)icondylar  foramen  absent. 

On  account  of  Dr.  J.  A.  Allen's  careful  analysis  of  the  data  relating 
to  supposed  species  of  American  fossil  seals,  described  or  mentioned 
by  Leidy  and  other  paleontologists/'  it  does  not  seem  necessary  to  con- 
sider them  in  detail  in  this  place.     His  conclusion,  namely,  that  not  a 

«J.  A.  AUen,  Nortli  Aineriraii  Tinnipeils,  1880,  pp.  469-476. 
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single  extinct  species  has  been  certainly  determined,^appears,  in  the 
light  of  the  evidence,  entirel}'  valid. 

It  is  well  known  that  Pt  J.  Van  Tieneden  established  several  genera 
and  species  for  remains  of  fossil  pinnipeds  found  in  the  Tertiary  of 
Antwerp,  Belgium.  These  are  described  very  fully  and  accurately 
figured  in  the  Annals  of  the  Belgium  Museum  of  Natural  History.^ 

The  genera  of  Phocida>  AreJfemfaria^  Palm/p/ioca^  CallopKoca^Platy- 
phoca^  Gryphoca^  Phocanella^  Monatheriinn^  and  Pi*ophoca.  A  species 
of  Phoca^  called  P,  vituUno7de8^  is  also  described.  Taking  these  in 
order,  the  differences  from  Ltptophoca  which  the  humerus  presents 
are  as  follows: 

In  Meaotaria  the  size  is  greater  than  in  L,  lenU^  the  bicipital  groove 
is  strongly  developed,  and  the  entepicondylar  foramen  is  absent.  In 
PalBnophoca  the  shaft  is  straight,  as  in  Monaehus^  and  the  entepi- 
condylar foramen  is  absent.  In  Callophoca  the  humerus  is  massive, 
with  the  deltoid  ridge  short  and  very  strong,  and  no  entepicondylar 
fommen.  In  Pl<ityphmi  the  size  is  large  and  the  form  massive,  the 
lesser  tuberosity  little  developed,  deltoid  ridge  short,  shaft  straight, 
with  the  external  face  convex.  In  Gryphoca  the  deltoid  ridge  is  very 
strong  and  the  bicipital  groove  wide  and  deep.  In  Phocanella  the  del- 
toid-ridge is  very  short  and  broad.  In  Monathevluui  the  size  is  large 
and  the  form  massive:  the  shaft  is  straight  and  the  deltoid  ridge  thick. 

The  genus  Prophoca  merits  more  detailed  consideration.  Under  the 
generic  heading.  Van  Beneden  remarks  onl}^  the  following,  as  regards 
the  humerus:  ''The  humerus  has  one  of  the  sides  of  the  bicipital  groove 
quite  straight  and  compressed."  ^  He  places  two  species  in  the  genus, 
P,  romstaul  and  P,  im>ipuha^  remarking  that  they  are  nearly  the  same 
size.  It  would  seem  from  the  figures,  however,  that  the  former  is 
much  larger  than  the  latter.  Of  P,  ronMseaa!,  Van  Beneden  remarks 
as  follows:  ''The  humerus  is  distinguished  from  all  the  others  because 
it  is  more  robust  and  straight^r,  the  deltoid  ridge  is  little  curved  and 
its  internal  face  is  scarcely  concave,  while  in  all  other  seals  it  presents 
a  deep  fossa.  The  bicipital  groove  is  also  less  deep  and  is  terminated 
above  by  the  greater  tuberosit\\  which  is  ver\^  strong  and  much  ele- 
vated. The  posterior  face  (of  the  humerus)  is  not  concave  below  the 
neck,  as  in  the  other  genera."^  Of  P,  prfKrtnut,  he  remarks:  '"The 
humerus  is  straight,  as  in  the  preceding  species  and  differs  in  that  par- 
ticular from  existing  species.  The  head  is  quite  large  and  the  neck 
little  pronounced.  The  greater  tuberosity  is  abraded,  but  it  does  not 
appear  to  have  had  the  degree  of  development  nor  the  height  found  in 
the  ordinary  seals.     The  deltoid  ridge  is  straight,  so  that  the  bicipital 

«Pt  J.  Van  Beneden,  Description  des  Ossements  Fossilee  des  environs  d' An vern, 
Ire  Partie,  Pinnipedes  ou  Aniphith^rieiis,  Ann.  Mus.  Roy.  d'llist.  Nat.  Belj;.,  I, 
1877,  texte  et  planchei^. 

^Ideni,  p.  78. 

cidem,  p.  79. 
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groove  18  shallow  and  but  little  curved  {ondidee).  The  external  face 
of  the  ridge  is  concave  as  far  as  the  neck.  The  entepicondylar  fora- 
men is  perfect.  The  Internal  tuberosity  is  raised  into  a  thin  ridge 
toward  the  posterior  face.""^ 

These  two  species,  while  they  present  certain  similarities,  as  indi- 
cated by  the  figures  published  by  Van  Beneden,*  seem  to  me  to  differ 
in  so  many  details,  at  least  as  regards  the  humerus,  that  they  can  hardly 
be  considered  as  belonging  in  the  same  genus.  The  principal  resem- 
blance between  them  is  in  the  flatness  of  the  inner  fac*e  of  the  deltoid 
ridge,  or,  in  other  words,  the  shallowness  of  the  bicipital  groove.  On 
the  other  hand,  the  two  forms,  aside  from  marked  disparity  in  size, 
present  numerous  differences.  In  P.  roiisseaui  the  humerus  is  very 
massive  and  the  profile  of  the  shaft  has  nearly  the  same  concavity  on 
the  two  sides,  while  in  P,  pi'oxima  the  humerus  is  slender  and  the 
external  profile  of  the  shaft  nearly  straight,  and  the  internal  profile  is 
strongly  concave.  Again,  the  posterior  profile  of  the  shaft  is  concave 
in  P,  ronmeaiii  and  straight  in  P.  j^f'on'hna.  In  the  former  the  free 
margin  of  the  deltoid  ridge  is  thick  throughout  and  bends  down  grad- 
ually to  the  general  surface  of  the  shaft  distally,  while  in  P.  pro^rlma 
it  is  thick  in  upper  portion,  but  diminishes  suddenly  in  breadth  at 
about  the  middle  of  its  length,  forming  a  distinct  thin  edge  distally. 
Its  distal  termination  joins  the  shaft  at  a  sharp  angle.  The  lower  por- 
tion of  the  humerus  of  P,  rom^^eafu'  is  wanting,  and  it  is  not  known, 
therefore,  whether  there  is  an  entepicondylar  foramen  in  this  species. 

On  account  of  the  difl'erences  above  mentioned,  I  am  inclined  to  con- 
sider P,  rofk^seaffi  as  the  type  and  only  species  of  the  genus  Prop/^ca, 
P,j)ro,ri/Ha^  as  far  as  may  be  judged  from  Van  Beneden's  figures,  pre- 
sents the  peculiar  feature  of  a  thin-edged  deltoid  ridge,  much  as  in 
Leptophom^  but  as  it  differs  in  that  the  shaft  of  the  humerus  is 
straighter  and  that  the  concavity  below  the  neck  on  the  posterior  face 
of  the  shaft  is  lacking,  I  am  uncertain  as  to  whether  it  should  be 
referred  to  that  genus.     It  is  a  little  larger  than  Z.  Jeni», 

A  considerable  number  of  other  species  of  European  fossil  seals 
have  been  described  more  or  less  fully  by  various  authoi"S.  The 
majority  of  these  are  not  comparable  with  Zeptoph/jca^  having  been 
founded  on  teeth  or  on  bones  belonging  to  part«  of  the  skeleton  differ- 
ent from  those  on  which  Liptophoca  is  based.  Of  the  two  or  three  in 
which  the  hunierus  is  known,  the  form  from  Bessarabia  described  and 
figured  by  t^ordmann  in  1860  under  the  name  of  Phocamaeotlca^  shows 
a  close  aflinity  to  Lepiop]u)ca»  The  humerus  is  almost  of  equal  size, 
and  in  its  general  form  and  characters  and  in  many  details,  as  judged 

<^'PtJ.  Van  Beiieden,  DeHcriptioii  des  Osf«ement8  Fossiles  dea  environs  d'Anvere, 
Ire  Partie,  Pinnipedes  on  Amphitlit^riens,  Ann.  Mus.  Roy.  d'Hist.  Nat.  Belg.,  I, 
1877,  texte  et  planohep,  p.  80. 

'^Ideui,  J)],  win. 

'A.  Nonlinann,  Paleontologie  iSudriisslands,  IV,  18G0,  pp.  313  ami  317^1.  xxm, 
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by  Xordmann's  tigures,  it  presents  very  clo.se  similarity.  It  appears 
to  differ,  however,  in  that  the  distance  from  the  distal  end  of  the 
deltoid  ridge  to  the  trochlea  is  much  less  than  in  Z.  I^^nU  and  that 
the  transverse  breadth  of  the  bone  opposite  the  entepicondylar  fom- 
men  is  considerably  less;  the  external  face  of  the  ridge  appears  to  be 
convex  rather  than  concave.  I  have  no  hesitancy  in  referring  Phoea 
maeotica  to  the  genus  Leptophoca^  but  it  probably  represents  a  spe- 
cies distinct  from  L,  Jenis, 

Other  bones  from  the  Calvert  Cliffs,  Maryland,  which  are  probably, 
but  not  certainly,  referable  to  L.  lenis  are  figured  on  Plate  LXXVl, 
figs.  1-3.  They  consist  of  the  proximal  end  of  the  conjoined  right  tibia 
and  fibula,  a  lumbar  vertebra  (last),  and  the  right  radius  of  a  3'oung  indi- 
vidual. These  were  collected  by  me  at  the  same  locality  as  the  type  of 
L,  lenis^  and  in  size  and  general  appearance  suggest  specific  identity. 

The  fragment  of  the  tibia  and  fibula  resembles  the  same  part  in 
Phoca  gnenlmidica^  but  is  somewhat  smaller  and  more  slender  and 
delicate.  In  its  general  conformation,  however,  it  approaches  nearer 
to  Halichcenis^  especially  in  the  position  of  the  proximal  end  of  the 
fibula,  which  is  on  a  level  with  the  proximal  end  of  the  tibia,  and  in  the 
convexity  of  the  internal  face  of  the  tibia.  The  anterior  and  posterior 
faces  of  the  tibia®  are  very  deepl}^  concave,  the  bone  between  them 
being  very  thin. 

The  lumbar  vertebra  lacks  the  transverse  processes  and  metapoph- 
yses  and  the  neural  spine,  but  the  neural  arch  is  complete  and  the 
anterior  zygapophyses.  From  the  shape  and  position  of  the  portions 
of  the  processes  remaining,  it  is  probable  that  the  bone  is  the  posterior 
lumbar.  It  resembles  the  same  vertebra  in  P.  groiulandica^  but  is 
considerably  smaller,  and  the  anterior  zygapophyses  are  much  more 
concave  and  are  directed  upward  rather  than  inward.  The  median 
depression  of  the  posterior  epiphysis  of  the  centrum  is  nmch  below 
the  level  of  the  depression  of  the  anterior  epiphysis.  The  radius 
(right),  which  is  that  of  a  young  animal,  lacks  the  head  and  distal 
epiphysis.  It  presents  no  salient  characters,  except  that  the  tuberosity 
is  large  and  is  situated  high  up  toward  the  neck. 

The  dimensions  of  the  foregoing  bones  are  as  follows: 

Tihla  and  fibula, — Total  length  of  fragment,  59  mm.;  breadth  at 
proximal  end,  51;  transverse  breadth  of  condyles,  41;  antero-posterior 
breadth  of  larger  condyle,  26;  of  internal  surface  of  tibia,  21. 

Lumhir  vertehra, — Length  of  centrum,  33  mm.;  breadth  of  anterior 
epiphysis,  27;  depth  of  same,  23;  vertical  height  of  neural  arch, 
anteriorly,  12. 

Radim. — Total  length  (head  and  epiphysis  lacking),  78  mm. ;  greatest 
breadth  at  distal  end,  30;  at  proximal  end,  16;  least  diameter  of  shaft,  13. 


«In  a  seal,  as  the  hind  legs  are  directe<l  backward,  thes<e  surfaces  are  actually 
external  and  internal  in  relative  position. 
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The  exact  position  in  the  Miocene  to  which  Leptophoca  belongs  is 
a  matter  of  much  interest,  and,  fortunately,  some  lij^ht  is  thrown  on 
that  subject  by  the  fossil  shells  found  in  the  marl  adhering  to  the  type- 
specimen.  These  have  been  identified  by  Dr.  William  H.  Dall,  who 
kindly  took  them  in  hand  at  my  request,  as  representing  Vennn  rileyi 
and  a  species  of  Crassah'l life's.  Reference  to  Prof.  George  B.  Shat- 
tuck's  article  on  the  Geological  and  Paleontological  Relations  of  the 
Mar3^1and  Miocene"  shows  that  Vtnus  rileyl  and  VrasHatelliteft  rtteli- 
7iHH  have  been  found  together  in  the  Calvert  Cliffs  only  in  zone  10,  and 
at  a  point  1  mile  north  of  Plum  Point;  or,  in  other  words,  2  or  3  miles 
south  of  the  point  where  the  bones  of  Leptoplutca  were  found.  While 
species  of  CrasHatellltei<  have  been  found  in  other  zones  of  the  Calvert 
Cliffs,  Vmm  rHeyl  appears  to  occur  only  in  zone  10.  It  seems  highly 
prolmble,  therefore,  that  Leptophoca  belongs  to  this  zone  of  the  Cal- 
vert formation.  The  Calvert  formation  represents  the  Lower  Mio- 
cene, a  fact  which  is  of  interest  because  the  majority  of  Van  Beneden's 
genera  and  species  are  assigned  to  the  Pliocene.  Only  Mouatherinm 
and  Projphoca  are  assigned  to  the  Miocene,  and  even  these  to  the 
Upi>er  rather  than  to  the  Lower  Miocene.  It  is  to  br  noted,  however, 
that  the  '^sable  noir''  in  which  ProphKH  occurs  is  associated  by 
Van  Beneden,  on  the  authorit}^  of  Nyst,  with  the  Miocene  of  the 
Vienna  Basin,'' which  formation  Zittel  places  on  the  .Middle  Miocene.* 
The  Tertiary  beds  of  Bessanibia,  in  which  the  remains  of  Nordmann's 
Phoca  maeotlco^  the  nearest  relative  of  Leptoj)hoea  hnis^  were  found, 
are  also  assigned  to  the  Middle  Micn^ene. 

EXPLANATION  OF  PLATES. 
Plate  LXXV. 

Fij?.  L  Right  humerup  of  Phoca  grceidandica.     Anterior  view. 

2.  Right  humerus  of  I^piophoai  lenis.     Cat.  No.  5359,  U.S.N.M.  Vert.  Paleon. 

Type.     Anterior  view. 

3.  The  same.     Posterior  view. 

4.  The  same.     External  view. 

(All  the  figures  a  little  less  than  natural  size.) 

Plate  LXXVI. 

Fig.  1.   Right  railiuH  of  Leptophoca  leimf    Exterior  view.     Cat.  No.  5362. 

2.  Proximal  end  of  conjoined  tibia  and  fibula  of  Leptophoca  laiisf    Anterior 

view.     Cat.  No.  5361. 

3.  Posterior  lumbar  vertebra  of  Leptophoca  lenisf    Dorsal  view.     Cat.  No.  5363. 

4.  Humerus  of  a  fossil  sirenian  from  the  same  locality  as  Jjeptophoca.     Anterior 

view.     Cat.  No.  5360. 
(All  the  figures  natural  size.) 


«G,  B.  Shattuck,  Geological  and  paleontological  relations,  with  a  review  of  earlier 
investigations,  Rept.  Maryland  GiH)].  Surv.,  Miocene,  Text,  1904,  pp.  Ixxxvi  to  xcii. 

ftPr  J.  Van  Beneden — Description  des  Oseements  Fossiles  des  environs  d'Anvere, 
Ire  Partie,  PinnipMes,  Ann.  Mus.  Roy.  d'  Hist.  Nat.  Belg.,  I,  1877,  p.  79. 
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Humerus  of  Leptophoca  lenis  and  of  Phoca  qrcenlandica. 

For  explanation  of  plate  see  page  840. 
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Bones  of  Leptophoca  lenis  and  of  a  fossil  sirenian. 

FOfl  EXPLANATION  OF  PLATE  SEE  PAGE  840. 
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THE  GIANT  BASS  OF  JAPAN. 


By  David  Starr  Jordan  and  John  Otterbein  Snyder, 

Of  Stanford  University,  Cidifomia. 


On  the  coasts  of  Japan  are  found  two  species  of  bass- like  fishes,  each 
reaching  a  huge  size  and  comparable  to  the  immense  fishes  known  as 
jew-fishes  on  the  coast  of  the  United  States.  These  species  are  the 
Ishinagi  (stone- bass)  or  O'uwo  (giant  fish),  Stereolepts  hchinagi^ 
{= Megaperca  isehindgi  Hilgendorf),  and  the  Abural)odzu  (fat-priest) 
{EriUpia  zanifer  Lockington  =  ^Jil,<m*  sagamim  Jordan  and  Snyder). 
The  first  species  belongs  to  the  family  Serranidw,  the  other  to  the 
family  Anoplopomatid»,  the  two  being  not  at  all  related.  The 
accompanying  plates  are  by  Mr.  William  S.  Atkinson. 

I.  STEREOLYPIS  ISCHINAGI  (Hilgendorf). 

Megaperca  ischinagi  Hilgenix)rf,  Sitz,  Natiirf,  Freunde,  Berlin,  1878,  p.  150 
( Tokyo ).~Steindaohnkr  and  Doderlein,  Fische  Japans,  I,  1883,  p.  228, 
pi.  Ill,  fig.  3  (Tokyo). — Jordan  and  Snyder,  Check-List  Fishes  Jafmn, 
1900,  p.  73  ( Yokohama).— Jordan  and  Snyder,  Proc.  V.  S.  Nat.  Mus.,  XXllI, 
1900  (July  2,  1901),  p.  354  (Tokyo). 

Head,  2jV  ^^  length  to  base  of  caudal;  depth,  2J;  depth  of  caudal 
peduncle,  8^;  snout,  3|  in  head;  maxillary,  2i;  eye,  5;  width  of  inter- 
orbital  space,  4;  D.  XII,  11;  A.  Ill,  7;  scale.s,  14-87-31. 

Interorbital  space  flat;  lower  jaw  projecting;  preorbital  and  sul>or- 
bital  with  strong  ridges,  the  suborbital  ridges  uniting  to  form  a  single 
crest,  which  extends  upward  behind  the  eye;  lips  thick;  maxillary 
extending  to  a  point  below  posterior  edge  of  orbit,  its  upper  edge  cov- 
ered anteriorly  by  the  preorbital;  supplemental  maxillary  distinct,  its 
lower  edge  with  a  pronounced  ridge.  Teeth  in  broad  villiform  bands 
on  jaws,  vomer,  palatines,  and  upper  and  lower  pharyngeals;  tongue 
smooth.  Large  pseudobranchia*  present;  gillrakers,  3+8,  large  and 
strong.  Opercle  with  2  spines,  the  upper  short  and  broad,  the  lower 
longer  and  more  pointed;  preopercle  strongly  seriate;  subopercle  with 
a  few  serrations;  edge  of  interopercle  rough;  throat,  snout  and  top  of 
head  naked;  occipital  and  parietalts  with  a  few  strong  radiating  ridges, 
which  show  through  the  naked  skin;  cheeks  and  opercles  scaly;  scales 
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of  head  and  bod}' cycloid,  growing  slightly  cU^noid  posteriorly;  each 
scale  with  a  vertical,  tuberculate  ridge,  imparting  a  characteristic 
roughness  to  the  covering  of  the  body;  fins  with  minute  scales;  lateral 
line  following  the  contour  of  back;  first  dorsf%l  spine  very  short, 
almost  entirely  concealed;  the  fifth  raj  longest,  1 J  in  head;  membrane 
of  spinous  dorsal  deeply  incised  between  spines,  the  attached  portion 
of  the  membrane  extending  halfway  up  anterior  edge  of  spine;  longest 
dorsal  ray,  2t  in  head;  edge  of  fin,  rounded;  origin  of  anal  below  base 
of  third  dorsal  ra} ;  the  spines  strong  and  prominent,  the  second,  4^ 
in  head;  margin  of  fin  rather  pointed  in  outline;  pectoral  unsym- 
metrical,  upper  rays  longest,  2^  in  head;  ventral,  If;  caudal,  6^,  lunate. 
Body  olivaceous,  with  6  broad  lateral  dusky  stripes;  the  first 
extending  along  base  of  dorsal,  the  second  following  lateral  line  to 
caudal  peduncle  where   it   joins  the  third,  the  fouith  passing  from 


Ylii.  1.— STEREOLYI'IS  I8CHINAGI. 

base  of  pectoral  to  caudal,  the  fifth  and  sixth  i-ather  indistinct,  merg- 
ing near  base  of  anal;  head  dusky  above;  soft  dorsal,  anal  and  pectorals 
strongly  edged  with  dusky,  the  soft  dorsal  narrow^ly  tipped  with 
whitish. 

Described  from  a  specimen  14  inches  long  taken  at  Hakodate  by  the 
IT.  S.  Fish  Commission  Steamer  Albatross. 

In  our  explorations  of  Japan  we  saw  specimens  of  the  Ishinagi  at 
Hakodate,  Tokyo,  Yokohama,  and  Misaki.  The  largest  of  these  was 
about  6  feet  in  length.  The  species  is  apparently  more  common  in 
northern  Japan  than  southward,  the  center  of  abundance  being  about 
Hakodate  and  the  Straits  of  Tsugaru. 

This  species  is  well  separated  from  Stereolepis  gigas  Kyr^s^  oi  the 
coast  of  California,  by  the  larger  scales,  and  especially  by  the  form  of 
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its  spinous  dorsal  fin,  the  spines  in  Stereolepis  gigas  being  very  much 
lower.  The  nominal  genus  Megaperca^  however,  differs  but  slightly 
from  Stereolepk^  the  only  tangible  character  resting  in  the  marked 
elevation  of  the  dorsal  spines,  the  first  dorsal  being  low  in  SUreoJeph. 
The  scales  in  SfereolepU  aie  a  shade  thicker  and  rougher,  but  the  dif- 
ference is  not  one  of  importance. 

2.  ERILBPIS    ZONIFER  ( Lockington ) . 

ABITRABODZU. 

Myriolepis  zonifer  Lockington,  Proo.  U.  8.  Nat.  Mus.,  1880,  j).  248 '(Monterey, 
California). — Jordan  an<l  (tilbert,  Synopsis,  Fish,  North  America,  1883, 
p.  649  (same  specimen), 

Erikpis  zonifer  (till,  Science.  Jan.  6,  1894,  p.  54  (generic  name  a  substitute  for 
Myriolepis  preoccupied  by  Mt/riofepis  Egerton,  a  genus  of  fossil  fishes). — 
Jordan  and  Evermann,  Fish,  North  and  Mid.  Amer.,  II,  1898,  p.  1863, 
Monterey  Bay. — Smith,  MS.,  1905  (specimen  from  Kochi,  Japan). 

EHms  sagamius  Jordan  and  Snyder,  Journ.  College  Science,  Im})erial  Univ. 
Tokyo,  XV,  1901,  i>.  308,  pi.  xv,  figs.  3,  4,  (Miaaki,  on  Sagami  Bay,  Japan). 

Eynlejf!^  zonifer  was  first  known  from  a  specimen  a  foot  long,  taken 
in   Monterey   Bay  in  1879  by.  Mr.  William  Neale  Ijockington,  this 


VUi.  '2.— ERILEPI8   ZONIKER. 


specimen  being  placed  in  the  California  Academy  of  Sciences.  No 
more  specimens  of  this  genus  were  known  until  the  present  writers 
found  in  the  Imperial  Museum  at  Tokyo  a  very  large  example,  evis- 
cerated'and  stuffed.  In  this  s|^cimen  the  union  of  the  gill-membranes 
to  the  isthmus  did  not  ap[>ear,  and  the  existence  of  the  suborbital  sta}^ 
beneath  the  skin  of  the  cheek  was  not  suspected.  The  fish  was  taken 
as  the  representative  of  a  very  aberrant  new  genus  of  Serranid^^  and 
it  was  de8cril>ed  under  the  name  IlJblsuH  sagdnuun. 

For  the  information  as  to  the  identity  of  Ehintt^  with  ErllepU  we 
are  indebted  to  Dr.  Hugh  M.  Smith,  who  found  a  very  young  example, 
about  4  inches  long,  at  Kochi,  in  the  island  of  Shikoku,  in  Japsm. 
This  specimen  was  identified  b}^  Doctors  Gill  and  Smith  as  the  young  of 
ErUepis  zoiufei\  and  on  this  suggestion  we  have  reexamined  our  speci- 
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men  of  Ehii<uH  aayamlnH,  We  find  it  to  be  an  ErUejyU^  and  we  can  not 
separate  it  from  Erlleph  sonlfer. 

We  have  now  before  us  a  large  example  in  alcohol  of  the  Abura- 
l>odzu,  sent  to  us,  together  with  measurements  and  photographs,  by  Mr. 
T.  Matano,  president-genoi-al  of  the  Imperial  Museum  of  Japan.  From 
this  specimen  we  are  enabled  to  give  a  more  exact  description  of  the 
species,  and  to  correct  some  errors  in  the  account  of  KhUun  mgamhiH. 
Our  specimen  having  been  eviscerated,  the  characters  of  the  tongue, 
gill-arches,  and  pyloric  cieca  can  not  l)e  given.  The  anal  tin  is  appar- 
ently' without  spines,  but  three  very  small  ones  appear  on  dissection 
in  the  thick  oilv  skin.  The  top  of  the  head  is  covered  with  tine, 
embedded  scales.  Our  specimen  differs  from  the  account  of  the  (^ali- 
fornian  s{)ecimen  called  Erllepin  z<mifer  in  the  color,  which  no  doubt 
changes  with  age,  and  in  the  number  of  dorsal  spines.  In  our  speci- 
men the  two  dorsal  tins  are  separated,  and  the  fin-rays  are  D.  XII-16. 
In  Lockington's  example  we  counted  D.  XIV-I,  15.  This  difference 
in  the  numl)er  of  spines  may  be  fallacious,  as  one  or  two  may  be  con- 
cealed in  the  think  skin  of  our  adult  s^^cimen. 

In  any  event  it  is  certain  that  Eblinis  is  a  synonym  of  Erilepis,  The 
Japanese  species  is  probably  the  original  ErilepiH  zaiufer.  If  it  should 
prove  distinct  it  would  stand  as  Erllepix  sagamhti<. 

DESCRIPTION  OF   ERILEPIS   ZONIFER  FROM  TOKYO. 

Head,  3^  in  length;  depth,  3J;  depth  of  caudal  peduncle.  Hi;  eye, 
{\l  in  head;  snout,  3;  width  of  interorbital  space,  2J;  length  maxil- 
lary, 2J;  D.  XIl-16;  A.  III-12;  scales  in  lateral  series,  122. 

The  l>ody  is  notably  short  and  stout,  the  skin  thick  and  saturat^ed 
with  oil,  this  imparting  a  characteristic  plumpness  which  has  sug- 
gested the  Japanese  names  Abural)odzu,  meaning  '*'fat  priest,''' and 
Aburainagi,  or  *' fat  bass.''  The  head  is  large;  anterior  profile  con- 
vex; interorbital  space  broad  and  moderately  convex;  snout  short; 
lower  jaw  projecting  slightly;  maxillary  without  supplemental  bone, 
extending  posteriorly  to  a  point  l>elow  middle  of  orbit;  width  of  narrow- 
est part  of  preorbital  equal  to  vertical  diameter  of  eye;  nostrils,  two 
on  each  side;  anterior  nostril  circular,  with  an  elevated  rim,  the  pos- 
terior part  of  which  rises  in  an  angular  prominence;  posterior  nostril 
oblong;  bmnchiostegals  7,  their  membranes  scaly;  teeth  small, curved, 
in  broad  bands  on  jaws  and  on  anterior  ends  of  palatines  and  vomer; 
cheek  with  a  long  strong  suborbital  stay  hidden  under  the  thick  skin; 
pseudobranchijv  present;  gill-membranes  rather  narrowly  united  to 
the  isthmus;  head  without  spines  or  serrations,  completely  scaled 
except  on  lips;  scales  small,  ctenoid,  well  embedded;  those  on  upper 
anterior  part  of  head,  snout,  and  chin  minute;  rays  and  spines  of  fins 
generally  with  scales;  posterior  dorsal  spines  smooth;  interradial 
membranes  scaly,  especially  on  the  caudal;  lateral  line  complete  to 
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base  of  caudal  tin,  following  in  curvature  the  dorsal  contour  of 
body;  origin  of  spinous  dorsal  a  little  anterior  to  that  of  ventral;  first 
dorsal  spine  short,  almost  concealed;  third  spine  longest,  2i  in  head; 
space  between  spinous  and  soft  dorsal  about  equal  to  vertical  diameter 
of  eye;  height  of  longest  (third  or  fourth)  dorsal  ray,  2|  in  head; 
origin  of  anal  below  tifth  dorsal  ray;  spines  of  anal  inconspicuous, 
partly  concealed  in  fatty  tissue  and  closely  apposed  to  the  tirst  ray; 
the  anterior  one  minute  and  easily  overlooked;  longest  (tirst)  ray  2i 
in  head;  upper  mys  of  pectoml  longest,  li  in  head;  ventral,  2i,;  pos- 
terior edge  of  caudal  lunate,  If  in  head.  Color  in  spirits,  plain  brown, 
the  tins  edged  or  tipped  with  dusky .  Length,  35  inches.  Tokyo,  Japan. 
The  si>ecimen  probably  came  from  the  fisheries  of  Misaki.  Although 
so  rare  in  collections  the  species  is  well  known  to  the  tishermen. 
According  to  Kuma  Aoki,  master  fisherman  at  Misaki,  the  species 
reaches  a  weight  of  200  pounds.  The  type  of  Ehlsus  mga)n!us  was 
57  inches  long  (1.40  meters). 
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A  NEW  SPECIES  OF  CCENOCYATHUS  FROM  CALIFORNIA 
AND  THE  BRAZILIAN  ASTRANOID  CORALS. 


By  T.  Waylani)  Vaughan, 

Custodian  of  Madrepornri (in  (hrnh,  V.  S.  Xational  Museum;  Geologist,  U.  S.  Geological 

Suri-ey. 


I.  A  NEW   SPP:CIES  OF  CCENOCYATHtS  FROM  CALI- 

FORNLV. 

CCENOCYATHUS  BOWERSI,  new  species. 
Plate  LXXVII,  figs.  1-3. 

Corallum  forminef  u  clump  of  rather  low  corallites,  reproduction  })y 
lateral  gemmation.  The  free  portions  of  the  corallites  are  cylindrical 
or  gradually  enlarged  upward,  varying  from  3.5  to  7.5  mm.  in  height. 
Transverse  outline  of  the  calices  subcircuW  or  slightly  compressed, 
diameter  from  4.5  to  nearly  7  mnv  Externally  costate;  the  costee 
equal,  low,  flat,  aiul  granulate,  se|)arated  by  narrow,  slightly  impressed 
intercostiil  furrows. 

In  the  larger  calices  the  fourth  cycle  of  septa  almost  complete,  pri- 
maries and  secondaries  of  practically  the  same  thickness  and  length, 
modenitely  stout,  tertiaries  and  quaternaries  usually  rather  thin.  Sep- 
tal margins  entire,  very  slightly  exsert.  Septal  faces  densely  and 
coarsely  granulate.  Pali  strongly  developed  before  the  penultimate 
cycle,  resembling  those  of  ( \tryophyUta;  the}"  are  usually  much  thicker 
than  the  septa  before  which  they  stand,  and  are  about  half  as  long. 

Calice  excavated,  rather  deep,  abruptlv  depressed  in  the  center. 
Columella  well  developed,  composed  of  one  or  a  few  twisted  or  curled 
laths. 

Locality,— ^i\x\  Miguel  Island,  California. 

7y/M.— Cat.  No.  21,188,  U.S.N.M.,  donated  by  Dr.  Stephen  Bowers, 
of  Los  Angeles,  California. 
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II.  THE  BRAZILIAN  ASTRANGID  CORALS. 

In  my  Stony  Corals  of  the  Porto  Rican  Waters**  I  published  the 
following  paragraph :  "There  are  three  asti*angids  found  on  the  Bra- 
zilian reefs.  One  is  Phyllajigia  ameriaina;  another  may  be  only  a 
varietal  form  of  ^l.  miliaria^  but  probably  is  a  distinct  species;  the 
third  is  an  undescril>ed  species,  which  1  have  named  in  manuscript, 
Adramjin  rathhunt,^'  Professor  Verrill  cites  these  remarks  in  his 
Revised  List  of  Brazilian  Reef  Corals/  It  is  scarcely  necessary  to 
make  remarks  on  the  Phyllangia  amerk'a)Hi^  but  the  two  others  will 
be  described. 

ASTRANGIA  BRASILIENSIS,  new  species. 

PlateLXXVII,  figs.  3— 6. 

Corallites  reproducing  by  budding  from  basal  stolons,  spreading 
over  variously  shaped  objects  of  support,  occasional  lateral  gemma- 
tion. The  corallite:5'  are  scattered,  distant,  from  1.5  to  4  mm.,  or 
even  more,  between  their  bases.  Diameter  at  the  calice  from  2  to 
4  nun.;  lieight  of  full-grown  corallites  about  4  mm.  Externally 
obscurely  costate  near  the  calicular  edge,  the  cost«e  alternating  in  size. 
The  lower  portion  of  the  corallites  is  encrusted,  in  some  instances 
there  appears  to  be  epitheca. 

Septa  in  three  complete  cycles  with  about  half  the  members  of  the 
fourth,  in  a  calice  2.5  mm.  in  diameU^r.  This  seems  to  be  the  usual 
number  in  the  larger  calices.  The  primaries  may  be  slightly  the 
largest,  the  secondaries  almost  equal  them  in  size,  or  primaries  and 
secondaries  may  be  of  practically  the  same  size;  the  tertiaries  are 
smaller;  the  quaternaries  often  rudimentary.  Septal  margins  ob- 
scurely dentate,  only  slightly  exsert.  Erect  narrow  paliform  lobes 
present  before  all  sopta  except  those  of  the  last  cycle.  Sides  of  both 
septa  and  pali  granulated.  Calicular  fossa  deep.  Columellar  surface 
papillate. 

LocaJity. — PcM'iperi,  Bahia,  Brazil. 

7}//>..~Cat.  No.  10940  U.S.N.M.  Collected  by  Richard  Rathbun, 
Geological  Commission  of  Brazil,  1876. 

Rttnarhs. — The  j)receding  description  is  based  on  a  single  specimen. 
There  are  several  other  specimens  in  the  United  States  National 
Museum.  The  principal  variation  shown  is  in  the  height  of  thecoi'al- 
lites,  which  may  be  between  9  and  10  mm.  tall.  When  the  corallites 
are  so  tall  the  calices  are  somewhat  larger,  nearly  5  mm.  in  diameter, 
the  septa  somewhat  more  exseit  and  the  costae  more  pronounced. 

A.  hnh'tUiensiH  is  very  closely  related  to  A,  mlttaria  (Le  Suour). 
The  corallites  of  the  former  average  smaller,  are  more  scattered  and 

«  U.  S.  Fish  ('omiiiisgioii  Bulletin  for  1900,  II,  1901,  p.  299. 
«» Trans.  Conn.  Acad.  8ci.,  XI,  1902,  p.  194. 
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more  isolated  than  in  the  latter;  the  septa  of  the  latter  are  stouter. 
A.  rathhnni  (the  second  Brazilian  Astrarujia)  resembles  A.  wlitarla 
in  habitus  more  than  does  A,  bra.n/le?i>tis, 

ASTRANGIA  RATHBUNI,  new  species. 

Plate  LXXViri. 

Corallum  inorusting,  attached  to  objects  of  various  shapes,  often 
forming  small,  rounded  clumps.  The  coral lites  are  not  crowded,  and 
are  more  or  less  tufted.  Reproduction  })y  basal  expansions,  which  are 
frequently  stoloniferous  in  character,  occasionally  by  lateral  gemma- 
tion. Sometimes  there  appear  to  be  shreds  of  epitheca  around  the 
coral  lites. 

The  corallites  are  rather  tall,  as  much  as  7  mm.,  but  4  nmi.  is  prob- 
ably an  average.  The  calices  are  rather  large.  The  n)e4isurements  of 
3  are  as  follows: 


Measurements. 


Greater  diameter. 
Lesser  diameter . . 


1     1- 

''' 

1 
3. 

mm. 

mm. 

mm. 

i        ' 

6 

|4.5 

6 

5 

3.5 

The  costee  of  the  corallites  are  indistinct,  except  just  l)elow  the  calic- 
ular  margin,  where  they  are  small,  but  show  a  recognizable  alterna- 
tion of  larger  and  smaller. 

The  septal  margins  project  very  slightly  a})ovc  the  upper  edge  of 
the  corallite  wall;  the  septa  are  thin  and  narrow  above  the  bottom  of 
the  calicular  fossa.  In  the  larger  corallites  there  are  four  complete 
cycles.  The  members  of  the  first  and  second  cycles  reach  the  columella, 
those  of  the  third  cycle  usually  bend  toward  the  members  of  the 
second,  and  those  of  the  fourth  toward  the  members  of  the  third.  The 
margin  of  all  septa  are  dentate,  the  dentations  fre(iuently  truncated, 
sometimes  showing  secondary  dentations  on  the  inner  edge,  but  not 
in  the  sinus  between  dentations.  Paliform  lobes  are  not  distinctly 
differentiated.  The  calicular  fossa  is  very  deep.  The  columella  is 
weak  and  is  papillary  above. 

Local  it  It'ii, — Paqueta,  Rio  Janeiro,  and  Bay  of  Rio  Janeiro,  Brazil. 

Type  s])ecime7i, — Paqueta,  Rio  Janeiro  (No.  10974,  U.  S.  Nat.  Mus.). 
Collected  by  Richard  Rathbun,  Geological  Commission  of  Brazil,  1877. 
There  are  eight  specimens  in  all. 

Rimarkn, — The  most  nearly  related  recent  species  of  the  West 
Indian  region  is  Aatrangia  aMreifannw  M.  Edwards  and  Haime.  The 
corallites  of  this  species  are  more  intimately  united  one  to  another, 
Proc.  N.  M.  vol.  XXX— 06 64 
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the  septa  are  thicker,  in  three  cycles,  and  the  calicular  fossa  is  shal- 
lower. A.  rathJntni  is  more  closely  related  to  AHtrangia  liiieata 
(Conrad)  from  the  Chesapeake  Miocene  of  the  eastern  United  States, 
but  there  are  important  differences.  The  corallites  of  A,  lineata  are 
decided!}^  larger  and  are  more  turbinate  in  shape. 
This  species  is  named  for  Dr.  Richard  Rathbun. 

EXPLANATION  OF  THE  PLATES. 

Plate  LXXVIL 

Fij?8.  1,  2,  3,  (^aniori/aiJiiu  boiversi^  new  8i>ecie8.  Fig.  1,  a  side  view  of  the  eorallum, 
natural  size;  tig.  2,  side  view  of  a  corallite,  x  4;  fig.  3,  calicular  view  of  a  coral- 
lite,  X  4. 

Figs.  4,  5,  6,  Astrangia  hramlierm»y  new  species.  Fig.  4,  view  of  a  colony  from  above, 
natural  size;  fig.  5,  calicular  view  of  two  corallites,  x  4;  fig.  6,  view  of  the  side 
of  the  same  corallites,  x  4. 

Platk  LXXVIIL 

AMrangia  rathbuniy  new  8i)ecie8.  Fig.  1,  eorallum,  natural  size;  fig.  2,  (talices,  x  4; 
fig.  3,  costte,  x  4. 
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CCENOCYATHUS  BOWERSI  AND  ASTRANQIA  BRASILIENSIS. 
For  explanation  of  plate  see  page  850. 
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ASTRANQIA  RATHBUNI. 
For  explanation  of  plate  8EE  page  850. 
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NEW  FISHES  FROM  SANTO  DOMINGO. 


By  Barton  W.  Evermann  and  H.  Walton  Clark. 
Of  the  U.  S.  Bureau  of  Fisheries. 


Recently  Mr.  August\3usck,  of  the  Bureau  of  Entomology,  U.  S. 
Department  of  Agriculture,  spent  several  months  in  the  West  Indies 
in  the  interests  of  that  Bureau.  While  in  the  interior  of  Santo 
Domingo,  some  40  miles  northwest  from  the  capital,  he  collected  a  few 
small  fishes  from  a  small  brook  in  the  San  Francisco  Mountains.  These 
have  been  turned  over  to  us  by  Mr.  Busck  for  identification. 

Although  the  collection  is  very  small,  containing  but  6  specimens, 
it  proves  to  be  of  much  interest  in  that  3  of  the  4  species  represented 
appear  to  be  entirely  new. 

All  the  specimens  are  in  fair  condition.  The  following  is  a  list  of 
the  species  represented,  with  descriptions  of  those  believed  to  be  new: 

PLATYPCECILUS  PERUGIA  Evermann  and  Clark,  new  species. 

Head  4  in  body;  depth 3.4;  eye  3  in  head;  snout  3.4;  interorbital  2; 
D.  8;  A.  7;  Br.  6;  scales  28-8,  12  in  front  of  dorsal. 

Body  short,  greatly  compressed,  especially  posteriorly,  the  dorsal 
contour  gently  arched  from  nape  to  origin  of  dorsal  fin;  the  ventral 
outline  strongly  arched  from  tip  of  snout  to  origin  of  anal,  the  sides 
of  the  long,  greatly  compressed  caudal  pedimcle  nearly  straight;  least 
depth  of  caudal  peduncle  1.5  in  head,  and  2  in  its  length  from  posterior 
end  of  base  of  dorsal;  head  rather  small,  broad  and  flat  above,  rather 
sharp  and  wedge-shaped  in  lateral  profile;  mouth  a  very  small  straight 
transverse  slit  at  tip  of  snout,  somewhat  above  level  of  middle  of 
orbit;  premaxillaries  very  protractile;  when  drawn  out  the  mouth 
assumes  the  form  of  a  short,  round  tube;  lips  thin,  the  lower  somewhat 
cleft;  teeth  minute,  coniciil,  clear  in  color,  apparently  in  one  row  along 
the  edge  of  the  lower  jaw,  in  the  movable  bones  of  which  they  are 
loosely  set. 

Dorsal  rather  short  but  high,  its  longest  ray  1.76  in  head,  its  base  2, 
its  origin  midway  between  tip  of  snout  and  middle  of  caudal  fin;  anal 
similar,  set  somewhat  farther  back,  its  origin  about  under  the  middle 
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of  dorsal;  ventraLs  rather  short,  reaching  to  vent;  pectoral  reaching 
about  to  origin  of  ventrals;  caudal  broad,  rounded;  scales  large. 

Color  in  spirits,  yellowish  brown;  a  very  narrow  but  faint  black 
doi-sal  streak;  upper  parts  of  side  with  minute  punctulations  which 
tend  to  collect  along  the  edges  of  the  scales,  giving  the  appearance  of 
light  spots  alternating  with  dark  crescents  along  the  rows  of  scales; 
the  spots  tend  to  collect  more  densel}^  and  in  the  center  of  the  row  of 
scales  along  axis  of  body,  making  a  narrow  black  line  along  the  middle 
of  the  side  and  another  short  line  beneath  it  for  the  anterior  third  of 
the  length;  scales  on  base  of  caudal  with  one  minute  row  of  dots  along 
the  margin,  giving,  under  magnitication,  the  appearance  of  a  delicate 
lace-work;  cheek  silver\ ;  fins  pale,  except  the  dorsal  which  is  some- 


• ^"^  4 

P^IG.  1.— PLATYP(KCILr8  PERUGIA:. 

what  dusky  and  with  a  small  blm'k  blotch  at  the  posterior  edge  of  its 
base;  peritoneum  black. 

One  specimen,  a  female  containing  a  number  of  rather  large  yellow 
eggs;  differing  from  related  species  l>y  its  nmch  narrower  compressed 
body,  larger  eye,  more  fully  arched  back  and  general  coloration,  and 
in  having  teeth  larger  and  more  evident. 

This  species  is  close  to  P,  iifentaliH^  described  in  1876  by  Doctor  Gill, 
from  the  Isthmus  of  Panama.  X  comparison  of  our  specimen  with 
the  type  of  that  species  shows  it  to  differ  in  several  important  respects, 
namely,  the  smaller  dorsal  and  anal,  somewhat  smaller  scales,  shorter 
snout,  and  in  the  coloration. 

Type. — Cat.  No.  58278,  U.S.N.M.,  a  female  1.63  inches  long,  col- 
lected in  September,  11)05,  in  a  small  stream  in  the  San  Francisco 
Mountains,  Santo  Domingo,  by  August  Busck. 

We  take  pleasure  in  naming  this  species  for  Dr.  Alberto  Perugia 
in  recognition  of  his  work  on  the  fishes  of  the  West  Indies. 

PLATYPOBCILUS  DOMINICENSIS  Everaiann  and  Clark,  new  species. 

Head  8.9  in  body;  depth  3.75;  eye  3.2  in  head;  snout  3.5;  interor- 
bital  1.75;  D.  8;  A.  8;  V.  6;  P.  13;  scales  27-8,  12  in  front  of  dorsal. 

Body  7-obust,  not  greatly  compressed  except  posteriorly;  caudal 
peduncle  very  deep,  its  least  depth  about  1.5  in  head;  head  and  body 
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to  dorsal  flattened  above;  head  small,  upper  outline  strai|jfht,  lower 
curved;  mouth  a  small  horizontal  cleft,  in  line  with  axis  of  e3'e;  pre- 
maxillaries  very  protractile;  teeth  on  edge  of  jaw  very  small,  conical, 
brown-tipped,  apparently  in  one  row,  and  loosely  set  in  the  weak 
lower  jaw. 

Dorsal  short,  rather  low,  its  longest  ray  about  2.3  in  head,  its  base 
2.5,  its  origin  about  midway  between  tip  of  snout  and  end  of  caudal 
fin  or  midway  between  gill-slit  and  base  of  caudal;  anal  similar  to 
doi-sal,  its  origin  under  third  dorsal  i*ay;  ventrals  about  l.G  in  head, 
their  tips  reaching  vent;  length  of  pectoral  about  1.5  in  head,  the  tip 
scarcely  reaching  origin  of  ventrals. 

Color  in  alcohol,  yellowish,  with  a  rather  broad  distinct  black  line 
along  middle  of  back,  and  a  black  blotch  at  posterior  part  of  base  of 
dorsal  tin;  side  dusky  above,  the  color  due  to  fine  punctulations  dis- 
tributed mostly  at  the  bases  of  the  scales,  the  posterior  margin  of 
each  scale  yellowish;  belly,  lower  half  of  side,  and  under  parts  of  head 


Fig.  2.  — PLATYPCKCTUT8  DOMINICEN8I8. 


yellowish;  pectoral  and  dorsal  dusk},  other  fins  plain;  tip  of  lower 
jaw  dusky,  gill-covers  dusky,  gill-cavity  dark;  peritoneum  black. 

The  collection  contains  3  specimens,  all  females,  about  1.5  to  2  inches 
in  length. 

This  species  is  closely  related  to  Plafijpcecilus  penigicp,,  from  which 
it  differs,  however,  in  the  thicker  body,  the  less  arched  back,  the 
smaller  eye,  in  the  presence  of  a  very  distinct  black  line  along  median 
line  of  back,  and  in  the  darker  coloration  of  the  back  and  upper  part 
of  side;  the  interorbital  space  is  also  wider  and  the  caudal  peduncle 
deeper. 

The  type  specimen  contained  12  eggs,  yellow  in  color,  and  about 
one-ninth  inch  in  diameter. 

Type.—C2ii.  No.  53277,  U.S.N.M.,  a  female  2  inches  long,  collected 
in  a  small  stream  in  the  San  Francisco  Mountains  in  the  interior 
of  Santo  Domingo,  some  40  miles  from  Santo  Domingo  City,  Septem- 
ber, 1905,  by  August  Busck;  cotypes.  No.  1434,  Bureau  of  Fi.sheries, 
and  No.  9350,  Stanford  University,  from  same  locality. 
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AGONOSTOMUS  MONTICOLA   (Bancroft). 
DAJAO. 
One  specimen  3  inches  long. 

SICYDIUM  BUSCKI  Evermann  and  Clark,  new  species. 

Head  4.25  in  body;  depth  (>;  ej^e  4.75  in  head;  snout  2.37;  maxillary 
2;  interorbital  3;  scales  57-2();  L).  VI-I,  8;  A.  I,  7;  P.  18. 

Body  elongate,  rather  qiiadmti>  in  cross-section,  the  back  broad  and 
flat  or  slightl}"  concave,  the  caudal  peduncle  stout,  its  least  depth  1.97 
in  length  of  head;  head  mther  large,  broad  and  flattish  above,  the 
frontal  profile  rounded,  the  eyes  near  the  top  of  the  head  and  pro- 
jecting above  the  profile;  mouth  horizontal,  small,  the  mandible  not 
reaching  to  anterior  border  of  orbit,  the  blunt  snout  and  upper  jaw 
much  projecting  beyond  the  small  lower  jaw;  teeth  minute,  those  in 
upper  jaw  brown,  curved,  the  posterior  side  concave,  the  anterior 
convex,  in  a  single  rasp-like  row  hidden  behind  the  thin  but  somewhat 


Fig.  3.— SICYDIUM  buscki. 


fleshy  upper  lip,  those  in  lower  jaw  small  but  stout  and  conical,  brown- 
tipped,  few  in  a  single  row  which  is  interrupted  in  the  middle  and 
terminated  at  each  end  by  peculiar  and  conspicuous  tubercles  which 
arise  on  a  sharp  ridge  situated  on  or  just  within  the  fleshv  lower  lip; 
a  thin  fold  witli  a  central  projection  just  back  of  the  teeth,  corre- 
sponding to  the  broader  palatine  fold  above;  gill-slits  rather  narrow, 
gill-membranes  broadly  joined  to  the  Isthmus. 

Spinous  dorsal  rather  low,  its  longest  spine  2.16  in  head,  its  base 
1.3*;?,  its  origin  about  one-third  the  distance  from  tip  of  snout  to  Imsc 
of  caudal,  its  contour  gently  rounded,  the  posterior  mys  lying  close 
to  back;  soft  dorsal  similar  in  shape  but  more  produced  behind,  its 
longest  ray  2.71  in  head,  its  base  longer  than  head,  about  4.25  in  body, 
its  origin  midway  between  eye  and  base  of  caudal;  anal  similar  in  shape 
to  soft  dorsal  and  inserted  somewhat  behind  it,  its  longest  my  2.71  in 
head,  its  base  1.13  in  head;  pectoral  broad  and  rounded,  extending 
back  to  about  middle  of  spinous  dorsal,  its  length  1.39  in  head;  ven- 
trals  united  into  a  round  disk,  rather  straight  in  front,  but  rounded 
behind,  displaying  in  the  bottom  6  stout  mdiating  ridges  (3  on  each 
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side),  these  arising  from  a  common  center  and  pointing  outward 
and  backward  and  branching  at  the  end  into  smaller  rounded  ridges, 
between  which  are  intercalated  other  fine  round  ridges,  somewhat 
resembling  the  gills  of  a  mushroom  in  geneml  disposition,  and  termi- 
nating in  the  finely  crenulate  margin  of  the  disk;  caudal  broadly 
rounded,  scales  smull,  weakly  ctenoid;  head,  cheeks,  and  breast  naked. 

General  color  in  alcohol,  yellowish  brown,  somewhat  mottled  with 
olivaceous  above,  the  sides  with  minute  punctulations  which  are  more 
crowded  in  the  centers  of  the  scales  along  the  side  forming  indistinct 
horizontal  dark  lines  along  the  rows  of  scales;  belly  white;  fins  some- 
what dusky,  the  dorsals  dark-edged,  anal  with  a  black  line  near  the 
margin,  caudal  blackish  at  the  tip;  in  some  lights  there  appears  to  be  a 
series  of  faintly  dusky  blotches  along  the  sides  and  along  the  back; 
peritoneum  apparently  blackish. 

This  fish  appears  to  be  closely  related  to  S,  punctatum  Perugia, 
which  it  resembles  in  generel  colomtion  and  in  the  number  of  scales. 
It  differs  from  that  species,  however,  in  having  a  much  longer  snout, 
shorter  pectoral,  smaller  eye,  and  in  having  fewer  rays  in  the  dorsal 
and  anal  fins,  and  the  lower  part  of  the  head  is  not  evidently  punctate. 

Only  one  specimen  obtained,  the  type.  No.  58276,  U.S.N.M.,  2.375 
inches  long,  small  brook  in  San  Francisco  Mountains,  Santo  Domingo, 
collected  September,  1905,  by  August  Busck,  for  whom  we  take  greaft 
pleasure  in  naming  the  species. 
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Species,  by  James  A.  G.  Rehn 371 

Acridium  acuminatum 637 

cruentatium 652 

ensicomum 626 

longipenne 662 

omnicolor 655 

(Osmilia)  obliquum 694 

violaceum 694 

paranense 676 

peregrinum 676 

(Podesina)  lemuiscatum 079 

patruelis 681 

punctatum 628 

(Schistocerca)  peregrinum 076 

serratum 644 

speciosuro 661 

tarsatum 652 

vitticeps 666 

Acrolophus  cervinus 736 

confusella 736 

hulstellus 786 

Acromotodes  unicolor 583 

Acrotrela 668 

Acrydium  flavofasciatum 675 

serrato-fasciatum 644 

Additions  to  the  Exhibition  Series  of  Verte- 
brate Fossils.    Notes  on  Some,  by  Charles 

W.  QUmore 607 


Pajfe. 

Adimantus , 666 

vitticeps 666 

Adiostola 173 

poI  ita 173 

Adrocampa 124 

atomosa 124 

guldens  rivulatus 797 

Africa.    Notes  on  Birds  from  German  and 

British  East,  by  Harry  C.  Oberholser 801 

Agatha  nitldula 826 

Virgo.. 335 

Agnippe  evippeella 723 

Agonostomus  monticola 864 

Agnostuschinensis 564 

koerferi 564 

Agraulofl 576 

acalle 576,678 

armatus 565, 566, 576 

capax 566,666,579,580 

divi 678 

dolon 577 

melie 566, 6C6, 576, 578, 587 

nitida 566,666,576 

obscura 566,566.577 

regularis 565,566,678 

uta 666, 66«,  579, 688 

vicina 565,566,579 

Alcamenes  cristatus 650 

Alcis  gemmaria 613 

Alecto  frondoea 60 

nexilis 10,11,58 

Aleuas 667 

•  brachypterus 667 

gracilis 668 

llneatus 668 

vitUcollis 667 

Alysiidfie 186 

Amathis  concinna 366 

pellucida 366 

Virgo 836 

Aroaura  ol  i  vacea 236 

Amblyospiza  ffithiopiea 804 

albifronscethlopica 804 

albifrons 804 

Amblyscapheus 622, 632 

lineatus 633 

Amblystoma  opacum 70, 81 

Amblytropidia  ., 871,6'22.680 

auriventris 371 

australis : 631 

chapadensifl 371 

elongata 371 

867 
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Amblytropidia  femiginosa 631 

robtwta 631 

trinit&tJs. 871 

vittatn esi 

American  Mothaof  theGenuHCosmopteryx 
HObner.    A  Review  of   the,  by  August 

Bmick 7U7 

American,  New,  Paleozoic  Ostracoda,  Notes 
and  Descriptions  of  Upper  Carboniferous 
Genera  and  Species,  by  Edward  O.  Ulrich 

and  RayS.  Baasler 149 

American  Pentremite.    A  New,  by  Charles 

Bchuchert 769 

American  Pyramidellidee.    Notes  on  Japan- , 
«se,  Indopacific,  and,  by  William  Healey 

Dall  and  Paul  Bartsch 321 

Amianotata 698 

Ammodytes 717 

alascanus 717 

americanus 717 

personatus 717 

tobianus 717 

vittatus 717 

Ammodytldee 715 

Ammodytidfip  of  the  Waters  of  Japan,  A 
Review  of  the  Sand  Lances  or,  by  David 

Starr  Jordan  715 

Ampbigonia 112 

brunnea 112 

Amplexopora 13 

discoidea 11,12,58,59 

filiosa 12 

petasiformis 11,31 

welchi 13 

Amydria  marjoriella 733 

Anachis  diminuta 323 

Anaphora  popeanella 736 

Anarrhichas  fasciatus 706 

Anaxipha 603 

Anderson,  Robert  Van  Vleclc,  List  of  Fishes 
Collected  on  Tanega  and  Yaku,  Offshore 
Lslands  of  Southern  Japan,  by,  with 
Descriptions  of  Seven  New  Species,  by 
David  Starr  Jordan  and  Edwin  Chapin 

Starks 696 

Anguilla  japonica 69# 

AnguiUidsB 695 

Aniara  proxima 235 

Anisodes 427 

abniptaria 427 

aurantiata  variety  Atridiscata 428 

delineata 428 

ferruginata 429 

flavicomis 429 

flavipuncta 429 

hieroglyphica 429 

leucaniata 430 

nigropustulata 431 

potreria 430 

stricticata 431 

subcamearia 432 

suberea 430 

subvlolescens 431 

terrens 432 

Anisotremui  paclficl 788 

icapularis 761,788 


Anniceris  ferrugineus 672 

A  nomocare 565, 581 ,  f*4 

alclnoe .'W 

bergioni 5K2 

bigsbyi 665.566,5Kl 

butea ftH7 

e  riopi  a 565, 566, 5K> 

flava 565,566,5?^ 

latelimbatum 582 

minus 5S7 

tatian 582 

temenus 582, 58S 

Anomocarella 584 

contlgua f65.566.o»4 

irma 565,566.5?M 

Anophylla 414 

obeliscata 414 

Antbozoa 566 

Antiplecta 399 

caesia 399 

cinerascens 400 

nigripleta 400 

triangularis 401 

Apan teles  fulvipes 193 

vitripennis   193 

Aparchites 150 

elliptica 150 

Apechthis 178 

orbitalis 178 

sapporoensis 178 

Aphanophleps 433 

vinosaria 433 

vulpina 433.434 

Aphidilnae 187 

Aphidius 187 

areolatus 189 

gifuensis 188 

j  aponicus 189 

lachni  vorus 189 

Aplochellus  latipes 144 

ApogonichthyidsB   698 

Apotettix 614 

brunerl 614 

Archaeocyathinse 567 

Archoscion  analis 793 

A  rgcs  si  monsii 771 

Argidae 771 

Argyractis ! 133 

cineralis 133 

cyloialis 135 

guadarensis 133,184,136 

herminalis 134 

jalapalis 181 

sinitalia 135 

Argyrotaenia 717 

Aristaria 124 

aztecalis 126,128 

bocantis 126 

conspicua V£S 

orizabalis 124 

picatalis 125 

rlcalla 126 

stolalis 127 

trinitalls 125 

Aristotelia  elegantella 724 

rubldella 725 
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ArniUa 669 

coccineipes ,-      689 

tylindrodes 669 

gracilis , 659 

viridis 659 

Ai-Menura X5 

arcaei 86 

biundulata 85 

dnicei 86 

samba 87 

thomsoni 86 

Arthronema  tenuis 16 

Arthropora  bifurcata 15 

cincinnatiensis 14, 59 

cleavelandi 14,56.59,60 

kentuckyensis 15, 60 

shafferi 14,56 

-cleavelandi 14 

A9Cogn.<er 191 

atamiensis 191 

Ascolinte 504 

Asellodes 432 

hebetior 432 

Titraria 432 

Asestra 534 

llneata 534 

Ashmead,  William  H.,  Descriptions  of  New 

Hymenoptera  from  Japan 169 

Aspidontus 706 

Aspidopora 9 

calycula 16, 17, 58, 69 

eccentriea 10, 17, 59 

newberryi 11 

Asthenara 183 

rufocincta 183 

Astrangia  astreiformls 849 

brasiliensis 848,  M9 

lineata 860 

rathbuni 848,849,850 

solitaria 848,*I9 

Astrangid  Corals.  A  New  Species  of  Coeno- 
cyathus  from  California  and  the  Brazil- 
ian, by  T.  Way  land  Vanghan H47 

AstyloHpongia  subrotundus 31 

Astyochia 500 

signata 500 

Atactopora  subramosa 45 

Ateleute 186 

pallidipes 186 

Atherina  lacunoea 698 

morrisi 697 

uurugse 698 

Atherinidee 697,  7m3 

Atopodes 534 

singularls 536 

Atrachelacris 677 

unicolor 677, 685 

Atteva  aurea 722 

punctella 722 

Atyria 409 

cruciata 409 

Aulacodes 138 

confusalis 189 

moralis 138 

pampalis 139 

templalis 188 


Page. 

AuJopoim  fnmdon 80 

AutomaliM 169 

Automeris ^7 

annulata 88 

curvilinea 91 

hamata 90 

illustriK 91 

innoxia 88 

jucundoides 89 

meridana 87 

morcsca 90 

orodes 91 

orodina 91 

parilis 90 

pomifera 89 

vomona 88 

Aventlopsis 535 

ochrea 536 

Babella 347 

Bairdia 161 

beedel 161 

abrupta 162 

cestriensis 161, 162 

plebeia 161 

Bairdiella  chryst  »lenca 793 

ensifera 793 

Bairdiidffi 161 

Balistes  adspersus 798 

nauf  ragium 798 

Balistidse 798 

Ballan  liophora 497 

Banchini 184 

Banta,  Arthur  M.,  and  Waldo  L.  McAlee, 
The  Life  History*  of  the  Cave  Salamander, 

Spelerpcs  Macullcaudus  (Cope) 67 

Bartsch,  Paul,  and  William  Healey  Dall, 
Notes  on  Japanese,  lnd<»- 
pacific,    and    American 

Pyramidellida? 321 

Descriptions  of  Two  New 

Naiads 393 

(Basilewsky)  from  Northern  China.  On  a 
Species  of  Loach;  Misgumus  Dceemcir- 
rosus,  by  David  Starr  Jordan  and  John 

Otterbein  Snyder «« 

Basilichthys  regillus 7S3 

Bass  of  Japan.    The  Giant,  by  David  Starr 

Jordan  and  John  Otterbein  Snyder Hil 

Bassan  ia 536 

amcthystata  var.  extremata 5.S6 

Bassini is;i 

Bassler,  Ray  S.,  A  Study  of  the  James  Types 
of  Ordovician  and  Silu- 
rian Bryozoa    1 

and  Edward  O.  Ulrlch. 
New  American  Paleozoic 
Ostracoda.  Notes  and  De- 
scriptions of  Upper  Car- 
boniferous   Genera   and 

Species 149 

Baasua 183 

japonlcus 183 

Bathymetls ITl 

sapporoensis 172 

Balis  senegalensis 807 

orientaliB 807 
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BatoBtoma 11 

Implicatum  il,26 

jamesi 10, 18 

varlabile 18,19 

varians 18,19,58,59 

Batostomella *..       21 

Batrachidea 614,616 

flavouotata 616 

notata 616 

Batrachoides  paclflci 800 

Batrachoididae 800 

Batyma 180 

f  rancalis 130 

onesalis 130 

Bendls 114 

mascara 114 

thara 115 

Berberodefl 493 

caasiterlB 493 

condylata 495 

delicata 494 

Bimplex 496 

vlolacea 495 

Bessonomis  intercedens 805 

Bubrufescena 805 

intercedens 805 

Beyrichla 151,156,159 

arcuaUi 154,157,168 

?emaciatA 156,157 

fastigiata 154,158 

fodlcata 162,154,158 

fcBtoidea 157 

?radlata 151,156 

tuberculos  pinosa IM 

Beyrlchiella 152, 153, 164, 156, 157 

bolliaformis 153,154,158,159 

tumida 158 

gregarla 163,154,157,158 

Beyrichlidae 156 

BeyrichiopalB 152,155,166 

simplex 154 

Birds  from  German  and  British  East  Africa. 

Notes  on,  by  Harry  C.  Oberholser 801 

Blackwelderia 673 

cilix 566,666,575 

sinensis 673, 675 

Bleekeria 716 

mltsukurii 716 

Blennlidae 700,800 

Biennius  ellipes 702 

Bieptina 121 

candalis 121 

Clara 122 

maigotalis 122 

Bollia Ibi 

pumila 154 

Bombia 468 

protuberans 468 

Boopedon 884 

Borellla 379 

carlnata 379 

Borkhausenia  determinate!  la 730 

Braccins 603 

Brachlopoda 567 

Brachycoia 429 


Bracon  penetrator 196 

yokohamse 196 

Braconidse 187 

Braconineg 196 

Brains  and    Brain  Preservatives,  by  Ales 

Hrdllcka 245 

Brazilian  Astrangid  Corals.  A  New  Species 
of  CcBnocyathus  from  California  and  the, 

byT.  Wayland  Vaughan 847 

British  East  Africa.    Notes  on  Birds  from 

German  and,  by  Harry  C.  Oberholser 801 

Bronchelia 504 

benepicta 604 

marcida 504 

Bruner,  Lawrence,  Synoptic  List  of  Para- 
guayan Acrididse,  or  Locusts,  with  Descrip- 
tions of  New  Forms 613 

Bruneria 634 

Brycon  atrlcaudatus 777 

Bryoptera 505 

albiplaga 805 

nlgrilineata 505 

Bryozoa.  A  Study  of  the  James  Types  of  Or- 
dovician  and  Silurian,  by  Ray  S.  Baasler.         1 

Bucculatrix  niveella 731 

Bucephalacris 664 

borellii 665 

paraguayensis 665 

Busck,  August,  A  Review  of  the  American 
moths  of  the  Genus  Cos- 

mopteryx  Hilbner 707 

Tineid  Moths  from  South- 
em  Texas,  with  Descrip- 
tions of  New  Species 721 

By  thopora  arctipora 19, 22, 39, 58 

dendrina 20,40,58 

f  ruticosa 20 

gracilis 20,21,58 

meek! 21,58,59 

parvula 22, 58 

Caberodes 537 

aspiliitaria 537 

nexilinea 537 

Cacolyces 409 

plagifera 409 

California  and  the  Brazilian  Astrangid  Co- 
rals.   A   New    Species  of   Coenocyathus 

from,  by  T.  Wayland  Vaughan 847 

Calllclisis 182 

incerta 182 

Calliephialtes 177 

Callionymus  benitegurl 148 

kitaharee 148 

Callophoca b37 

Callopora  cincinnatiensis 6, 27 

mil  fordensls 28, 58 

multitabulata 22,59 

onealll 23,58 

communis 24,59 

sigillarioides 23,26 

Calloporella circularis 25,29 

harriKi 25 

Callorhynchus  callorhynchus 764 

Calyptocome 437 

Cambogla 467 

cancellata 467 
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Cambrian  Faunas  of  China,  by  Charles  D. 

Walcott 663 

Campethera  abingoni 802 

abinf^oni 802 

chrysura 802 

mombassica 802 

suahelica 802 

chrysura 802 

nubica  pallida 802 

Campoplegini 184 

Campoplex 184 

bicoloripes 184 

hakonensis 184 

Canls 218,221 

CHnna^ara  himerodes 538 

Capnodeo .' 114 

virgrinia 114 

Capnophylla 401 

albiccps 401 

Carangidse 784 

Caranx  hlppoB 786 

Carbona 102 

obHcura 102 

Carboniferouf)  Genera  and  Species,  Notes 
and  Dewriptions  of  Upper,  New  Ameri- 
can Paleozoic  0«tracoda,  by  Edward  O. 

UlrichandltayS.  Bassler 149 

Carcharias  asureua '. 763 

ccrdale 763 

Caroga 110 

co«tali8 110 

Carthara 96 

roseilinea 96 

umbrata 96 

Caryophyllia 847 

Casandria 108 

chirica 108 

Cataclysta 135 

jaliscallH 136 

orizabalis 136 

scaralis  .'. 136 

Caudell,  Andrew  Nelson,  The  Locustidee 
and   Gryllidae  (Katydids  and  Crickets) 

Collected  by  W.  T.  Foster  in  Paraguay...  236 

Caulolatilus  princeps 761, 799 

Caulopsis  oberthuri 240 

Cave  Salamander,  The  Life  History  of  the 
Spelerpcs  Maculieaudus(Cope ) ,  by  Arthur 

M.  Banta  and  Waldo  L.  McAtee 67 

Caviria 98 

regina 93 

substrigosa 93 

vestalis 93 

Centetes 214,215 

Centropomidae 786 

Cephalocoema 618, 619, 620 

calamus 619 

costulata 619 

terctiuscula 620 

Ceraia  comuta 237 

comutoides 237 

dentata 237 

punctata 236 

sirailis 237 

Ceramopora 6 

alternaU 33,58 


Page. 

Ceramopora ? beani 46,58 

concentrica 25, 26, 58 

irregularis 26, 58 

nicholsoni 27,38,39,58 

radUta 28,68 

whitei 29,58 

Ceramoporella 57 

ceramopora  whitei 29 

distincta 25,38,39,57,58 

granulosa  milfordensis 28, 

57,58,69 

ohioensis 25, 29, 57 

whitei 29,58 

Cetopsis  occidentalis 770 

Chsetetes  barrand  i 40, 68 

calyculus 16, 68 

cincinnatien!<i8 43, 58 

clathratulus 37, 58 

clavacoideus 42. 58 

crustulatus 30, 58 

discoidea f8 

discoldeus 11 

gracilis 20,58 

implicatus .^ 11 

jamesi .^ 26 

lycoperdon 2,30,58 

lycopodites 30, 58 

meekl 21,58 

minutus 19, 20, 58 

onealli 23,68 

petropolitanus 2, 31, 68 

sigillarioides 28 

subgloboeus 31 

subrotundus 31, 58 

turbinatum 31,32,58 

varians 18,58 

ChsDtodipterus  zonatus 798 

Cheetodnn  modestus 699 

Chsetodontidee 699 

Chalcopelia  chalcospila 802 

acanthina 8C  J 

Chamina 115 

choria 115 

Champsodon  vorax 700 

Champsodontidrc 700 

Characinidse 778 

Chelonime 191 

Chelonogastra 195 

koebelei 196 

pleuralis 196 

Chelonus 195 

Chemnitzia  cslata 347 

Candida 342 

crystallina 341 

elongata 847 

huml>oldtiana  elongata 347 

mumia 343 

varicosa 346 

Chilodpctylus  variegatus 797 

Chiloporella 6 

(Fistulipora)  flabellaU 27,38 

flabellata 6,26,27,38,39 

nicholsoni 27 

Chimceridce 764 

China,  Cambrian  Faunas  of,  by  Charles  D. 

Walcott 568 
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China.    On  a  species  of  Loach;   Miagumus 
Decemcirrosiifl  (Baailewsky)  from  North- 
em,  by  David  Starr  Jordan  and  John 

Otterbeln  Snyder 833 

Cbloros 690 

borellil 690 

varicolor 690 

vlttatus 690 

Chremylua 200 

japonicuB 200 

Chromacris 651 

miles 651 

nuptiali^ 652 

speciosR 651 

stoUi 651 

Chromis  crusma 798 

Ghrysallida  alveata 852 

gemma 356 

mumia 843 

plicata 360,863 

pupula 368 

Chrysoptllus  abingoni 802 

Clchlida? 797 

Clnnyris  oIi||eea  ragadi 811 

Clrrhltid»..T. 699 


Clrrhitus  marmoratus 699 

Cirrhosoma 495 

curvata 496 

translucida 4% 

Clstlcola  hypoxantha 805 

rufa 805 

Cltharlchthys  gilbert! 800 

Cilheroniidae 85 

Clark,  H.Walton,  and  Barton  W.  Evermann, 

New  Fishes  from  Santo  Domingo 851 

Closteridea 383 

Clupeidw 778 

Cobiditffi 833 

Cobitis  anguillicaudata 833 

decemcirrosua -. 838, 834 

Cocytotettix 874 

argentina 374 

linearis 374 

pulchripennis 874 

Coeloclema  altematum 33,58,59 

commune 9, 26, 39 

concent  riciim 26 

( Diamesopora)  commune 25 

owenl 84, 58 

Coeloptema 687 

acuminata 637 

Coelurotricha 402 

curvilinea 402 

Coenlpeta 116 

albldentina 120 

glaucoldes 116 

laurena 117 

medalba 117 

musa 118 

subocellata 119 

fiubvaria 119 

umbrata 118 

Ccenocyathus  lx>wersl 847 

Ccenocyathus  from  California  and  the  Bra- 
zilian Astrangid  Corals.    A  New  Species 

of,  by  T.  Way  land  Vaughan 847 


Page. 
Collection  of  Fishes  made  by  P.  O.  Simons 
in  Ecuador  and  Peru,  by  Edwin  Chapin 

Starks 761 

Columbidse 801 

Comibsena 415 

flavicoma *..  415 

ConcinnaVerrill.  Three  New  Fungiaj.wilha 
Description  of  a  Specimen  of  Fungia  Gran- 
ulosa Klunzlngcr  and  a  Note  on  a  Speci- 
men of  Fungia,  by  T.  Way  land  Vaughan.  R^ 

Conocephalinse 240 

Conocephalus  dinsimilis 240 

postulatus 211 

Constellaria 6 

Copaxa 92 

lineata 93 

marona 92 

ruflnans 92 

Cophanta 105 

chrysarginea 106 

Cophopoda 471 

pyralidimima 471 

Cophiis  thoracicus 244 

Copiophora  producta 240 

Coraciidffi 804 

Corals.  A  New  Species  of  Ccenocyathus 
from  California  and  the  Brazilian  Astran- 

gid,  by  T.  Wayland  Vaughan 847 

Coriscium  texanella 732 

Comops 664 

bivittatum G64 

Corubia 109 

testacea 109 

Cory  throichthys  tauakee 6% 

Coscaga 131 

angulata 131 

CoBclnocyathus 568, 566 

elvira 565,566 

Cosmopteryx 787 

attenuatella 710 

chalybsella 711 

clandestinella 712 

clemensella 709 

delicatella 711 

femaldella 711 

floridanella 711 

gemmiferella 709 

Cosmopteryx  Hiibner.    A  Review  of    the 
American    Moths    of    the 

Genus,  by  August  Busck ...  707 

ipomcMB 710 

lespedezse 710 

mlnutella 711 

monticella 712 

nigrapunctella 711 

nitens 712 

pulchcrrimella 709 

quadrilineella 710 

unlcolorella 710 

villeUa 708 

Cossypha  heuglini  intermedia 805 

C-osta  Rica.    A  New  Tree  Toad  from,   by 

Leonhard  Stejneger 817 

Casta  Rica.  Descriptions  of  Three  New  Spe- 
cies of  Katydids  and  a  New  Genus  of 

Crickets  from,  by  James  A.  G.  Rehn 697 
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Piige. 

Craasatellites 840 

Crateripora  liiieata 54 

Cremodes 435 

castaria 436 

concomitans 435 

curta 435 

fuscifrons 436 

Creodont  Mammal  of  the  Middle  Eot^ene, 
The  Osteology  of  SInopa.  A,  by  William 

Diller  Matthew 203 

Crewlonta *232 

Crepipora 6 

venusta 9 

Crickets,  Collected  by  W.  T.  Foster  In  Para- 
guay. The  Locustlda;  and  Gryllidae,  Katy- 
dids and,  by  Andrew  Nelson  Caudell 235 

Crickets  from  Costa  Rica.  Descriptions  of 
Three  New  Species  of  Katydids  and  a  New 

Genus  of,  by  James  A.  G.  Rehn 597 

Cristiceps  flammeus 701 

roseus 702 

Crocopteryx 688 

aurora 639 

hllaris 638 

venusta 539 

Crypsltyla 486 

borrigaria 436 

ignifera 436 

subrosea 487 

subrubella 437 

turbata 436 

Cryptiuffi 172 

Cryptus 175 

alberti 175 

Ctenobolbina 149 

ciliata 9 

Cubiceps 784 

CurimatUB  troschelii 773 

Cyclomia 539 

lilacina 539 

rubida 540 

strigifera 540 

tumldilinea 539 

Cycloplum  cyclopum 771 

Cyllopoda 409 

bipuncta 409 

radlata 410 

CyllopodinsB 409 

Cymatophora 506 

divergens 506 

flexllinia 507 

viriditincta 507 

Cymoriza 137 

jonesalis 137 

paroalis 137 

Cynodlctls 214,220 

Cynohysenodon 203, 205 

cayluxi 204,217 

minor 20^1 

Cynoscion  albus 793 

Cy  photr>'pa 13 

acervulosa 32 

Cypridina 162 

phillipsiana 163 

prima?va 16;i 

subovata 162,163 


Page. 

CypridinldfiB 162 
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Lachnus 188 

Lances  or  Ammodytidse  of  the  Waters  of 
Japan.    A  Review  of  the  Sand,  by  David 

Starr  Jordan 715 

LanlidiE 809 

Lanius  eoronatua 810 

erythropterus 810 

8enegalu8 810 

Lauron 96 

alblplaga 96 

Lebiasina  bimacnlata 7?2 

Leiotettix 684 

flavipes 087 

punctipes 686 

sanguineus 687 

vlridls 685 

Leperditellldee 149 

Leperdltia 149,150,151 

eompressa 151 
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(Helda)  panamensis 866, 366 

hilKendorfi 864 

kiausei 862 

lactea 362 

(Miralda) 857,367 

diadema 356, 857, 367 

gemma 866,367 
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biinat'ulata C38 

Osteolo^  of  Sinopa.  a  Creodont  Mammal 
of  the  Middle  Eocene,  by  WUliam  Diller 

Matthew 208 
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and  Descriptions  «»f  I'pper  Carbon! feroa«» 
(tenera  and  Species,  by  Edward  O.  Ulrich 

and  Kay  S.  Bawler 149 

Paleschara  bean! 46,58 

Palindia 110 

argentilinea 110 

Palthis 128 

berthalifl 128 

calcaUs 129 

gnoma 128 

Paltodora  idmiliella '. 722 

Palyadina* 498 

Fammcris 454 

albiKUtUU 454 

f  umata 454 

Paniphufm-'^  laleraliH 644 

serratuH 644 

Paracitniops 662 

a<)uaticiim 663 

longipenne 662 

para^niayense 662,663 

politum 664 

ParadichropluA 692 

aberranM 693 

bllobufl 698 

bipunctatus 698 

borellii 690 

brnnneri 693 

fusiformis 693 

varicolor 690 

Paradoxurus  hermaphroditUM 820 

Paraguay.  The  Locu.stida?  and  Gryllida' 
(KatydidMand  Crirkot«<)C(»lI(rted  by  W.T. 

Foster  in,  by  Andrew  Nelson  Caudell 235 

Paraguayan  Acrididie.or  LtKUst-*,  Synoptic 
List  of,  with  I)<»scriplions  of  New  Forms, 

by  Lawrence  Bniner 613 

Paralabrtix  albomnculatas 7H8 

cai  Iiiciivis 7x7 

hunicraliM 7k7,  7SK 


PaialenM 668 

bohlsii 669 

foateii 669 

puncUpennifl 670 

Paralichthys  aaapeEsna 800 

Faraparchites 149.150 

humerosuB 150.151 

mibovata 151 

Paraphylax 173 

albiacaptu 173 

FarapoDvx 137 

dianalis 137 

paulalis 138 

Parap0cUii8  panamenris 79h 

Para'xcopaa 689 

oberas 689 

Paratettix 614,615 

borelUi 615 

caodatns 614, 616 

cnemidotus 616 

Rchochii 615 

tolteeus 615 

Paiorphula 621.626 

graminea 626 

Partbenia  c«elata .* 347 

diadema 356 

exarata 357 

mariella ^4 

(Mormnla)  Taricoea 345 

pagodula S55 

Parthenodes 140 

berthalis 140 

Pai««er  swainsoni  gongonenain 811 

PaUlene 561 

oordida 651 

Patriofelis 220,231 

Paulinia  mueona 637 

Pen  thophlebia 508 

Pentremite.    A  New  American,  by  ('barle< 

Schuchert 759 

Pentremites 769 

fohai 760 

godoni 760 

maccalliei 759. 760 

obesuK 760 

RulcatUA 760 

Periclina 551 

arge .V»l 

cervina 551 

Perigea 100 

cenola 100 

charada 100 

secorva 100 

Perlthous 177 

Pero 662 

binanata 552 

disjuncta 562 

fa-da »3 

Peru.    On  a  Collection  of  Fishes  made  by 
P.  O.  Simons  in  Ecuador  and,  by  Edwin 

Chapin  Starks 761 

Peteroma 1 15 

lignea 113 

Petrowirtes 706 

loxozonus 706 

PesM>tettix  ( Dichroplus)  bergii 681 
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Pezotettix  ( Dichropliw)  patruelis 681 

punctulatus 681 

robustulus 68;? 

(Trigonophymus)  fuscus 679 

pnnctalatUH..  681 

varicolor 690 

Phsenocarpa 186 

formosa; 186 

Phsenopora  expansa 46, 47, 60 

flmbriata 47, 60 

multipora SH 

platyphylla 46 

(Ptilodictya )  expan»a 46 

Phseochlaena 110 

cnprea 110 

Phaeogenes 1T2 

japonicus 172 

PhaeogeniDi 1 T2 

Phaneropterinai 236 

Phanerotoma 191 

flava 191 

Phecada : 95 

Joanna 95 

Pheroteda 514,515 

indistinctii 514 

Phlbromla 106 

narecta 106 

Philypuus  durmitator 799 

lateralis 799 

Phiprosopiis 108 

hypenoides 108 

Phoca 886 

grtenlandica 836,889 

maeotica 838,840 

vitulinoides 837 

Phocanella 837 

Phrieodia 92 

baroma 92 

Phryglonis 499 

fratercula 499 

sororcula 600 

Phtborimffia  minor .* 726 

opereulella 726 

Phygadeuonini 172,180 

Phyllangia  americtina 848 

Phyllopteraalliedea '238 

flnoti  238 

Bpinulosu 239 

Phyllopteroi  fo«teri 238 

Phy  Uo«or>'tufl  brunnerianuH 603 

Physoeleora 51 5 

albibrunnea 515 

cretaria 515 

f  ulgurata 516 

fuscicoHta 516 

nubilata 51 7 

rectlneota 519 

reotlvecta 517 

Hcutigera 518 

suffusea 519 

venirufata 519 

Picldee 802 

Picus  (Campothera)  mombaKsicuH 802 

Pigs.    Notesou  \faIayan,byGerritS.  Miller, 

jr 737 

Pimpla 178, 180 


l»ago 

Pimpla  pluto 178 

PimpliniE 176 

Pimplini 176,180 

Pimploptcrus 176 

japonieuK 176 

PipistrelluM  imbricatus 825 

Placentula 156 

Plagioptera  bleordata 239 

Platyeeras 672 

chronus 572 

clytia 572 

willlHi 665,572 

Platyphoca 837 

PlatypcBcilua  dominicenfUH 852 

perugiaj 851,863 

Platysteira  cryptoleuca 807 

peltata 807 

Plectiscini 186 

Plectorlhis 570 

Ploctrotettix 622,635 

borellii 637 

braailienHis 636 

bninneri 636 

com»persuti 636 

pictus 636 

varipefl 636 

Pleistocene  of  New  Mexico.  A  New  Rumi- 
nant from  the,  by  James  Williams  Uidley .  166 

Pleminia  mlserabilis 240 

Plethodon 669 

ffineus 561 

eroceater 561 

glutinostis ! 661 

jordani 561 

shermanl 569,561,562 

Pleuronectldtt 800 

Ploceidse 804 

Ploccus  aureoflavus 8(M 

Plusia 105 

caudata 106 

Phitella  maciilipeunis 722 

multimaculella 734 

Poeciliida; 779 

Polistonemus 814 

Polla 654 

albipuneta 564 

vorarla 554 

PolyclemuH  peruanus 796 

Polydactylus 814 

agonasi 818, 814, 815 

approximans 783 

plcbej  us 815 

Polyh>'mno  sexstrigella 727 

Polyneraidse 783, 813 

Polynemldae  Irom  Japan.  Description  of 
a  New  Species  of  Thrcadfin  Family,  by 
David  Starr  Jordan  and  Richard  Critten- 
den McGregor 813 

Polynemus 814 

lineatus 814 

plebius 814 

zophomuH 814, 815 

Polyptvtes 412 

aniplata 412 

obtu^a 412 

ruflpuncta 412 
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Pomacentrids 79H 

Pomadftxis  burro 791 

macracanthus 791 

Pomatorhynchns  orientalis 810 

scnegahis 811 

armenus.  809,810,811 
orien talis....  810,811 

senegalus 809,811 

tj«cha«ra 810 

Poriioninl 185 

Porona 524 

balteata 524 

Potamaloea  notarantholdes 778 

Prasopora  falesl 48, 59 

hospitalls 11,45,49,69 

slmulatrix , 48 

PreptoceroB 167 

Preservatives,  Brains,  and  Brain,  by  Ales 

Hrdlicka 245 

Primitla • 158,155 

Prinia  mistacea 807 

PriDolopha 640 

brevipennis 644 

serrata 644 

Pristomerinl 186 

Pristomerus 186 

chinensis 186 

Proboscina  frondoea 60 

Procbilodua  caudifasciatus 773 

Procolpla 640 

minor 643 

Prophoca 837 

proxima 837,838 

rousseaui 837,838 

Proecoplnee 618,618 

Proterocryptus  ; 174 

nawaii 174 

Prototomus  multicuspifi 204 

seoundarius 204 

strenuus 204 

viverrinus 1 204 

Proviverra 203,205 

americana 204 

t  ypica 204 

Proxlnua  septentrionalis 143 

PBCcadia 728 

exomatella 729 

Pseudophylllnfie 240 

Pseudostauronotus  brunneri 636 

Pseudofltruth  ua  gongonensis 811 

Pterodon 205,217 

PteropuB 820 

enganus 822 

hypomelaniis 822 

lepidus 822 

modlglianll 819,823 

natalis 823 

nicobaricus 823 

Ptilodictya  acuminata 36,59 

antiqua 38,59 

7  arctipora 19, 20 

?clncinnatiensl8 14,59 

cleavelandl 14, 15, 59 

clintonensis 50, 51 ,  59 

dubia 14.15,60 

falciformis 36, 37 


Pa«e. 

Ptilodictya  flmbriaU 47,00 

flexuoea 54,60 

grahami 14, 15, 60 

granuloaa. 52,60 

hilli 37.60 

kentnckycnsis 15.  flO 

magniflca •. 51 

nodosa 50,51,60 

pavonia 37 

platyphylla 46.60 

plumaria 51.60 

teres 50,51,60 

variabilis 5» 

welshi 52,60 

Ptychaspis 585 

acamus bf^ 

belU 565,585 

Ptychoparia 686.591 

aclis 591 

bromus 502 

ceus 564 

comus 565,666,586,590 

impar 591 

inflata 565,566,587 

lilia 565,566,5SS 

(Llostracus)  intermedia.  565,566.592 

megalunis 591 

subrugoea..  565,566,592 

thraso 590,593 

toxeos 588 

mala 565,566,692 

nereis 565,566,588 

theano 591 

tolas 592,593 

undata 565,566,589 

vesta 565, 566,689,50) 

Ptychopoda 451,455,480 

?ampllmargo 451 

finita : 455 

fissilinea 455 

flavicincta 466 

flexivltta 456 

griseocostata 460 

imbellis 456 

llmitata 455 

marascia 457 

muscifasciata 457 

purpureovittata 457 

mf arenaria 458 

simillnea 458 

subvestita 453 

tenebrica 459 

nstimargo 469 

vagula 460 

vitticoitata 460 

Pycnoneura 4(B 

rectilineata 408 

Pycnonotidae 801 

Pycnonotus  layardi  micrus 8W 

Pygidiidae 770 

Pygidium  dispar 770 

punctulatum 771 

rivulatum 771 

Pylinia  bninneata 556 

I^ralidse 133 

Pyralis 141 

garalis 141 
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Pyramidella  (Actieopyramis)  amoena 330,367 

caste 829,367 

digitalis...  831,867 
eximla.  327,328,366 
fulva...  328,829,366 
lauta...  829,330,367 
punctigera.  331,367 

(agatba)  Virgo 836,367 

bicolor 322 

(Coesmannica )  nclculata 326, 

366,367 

hastatos 822 

(Iphiana)  crystallina 341 

lischkei 333,367 

tenulsculpta 334,367 

(Longchieus)  bicolor. ...  322, 833, 366 

( Pharcidella)  hastata 822, 366 

moffatl 323, 366 

pulchella 322 

(Styloptygma)  serotina 834,367 

(Syrnola)  brunnea 832,366 

cinnamomea 332,367 

(Tibcria)  duukeri 826,366 

eburnea 825 

japonica 324,366 

pulchella 323,366 

pusilla 324,326,366 

jackKonen- 

als 325,366 

trifasciata 366 

(TriptychuB)  niveus 823, 866 

variegata 827 

Pymmidellidee.  Notes  on  Japanese,  Indo- 
paciflc,  and  American,  by  William  Healey 

Dall  and  Paul  Bartsch 321 

Pyramls  crystallina 341 

Pyigomorphinse 613, 638 

Pyrgulina  tantllla 348 

Pyrinia 566 

albilineata 665 

insula 556 

prsfulvata ^ 556 

BUblustraria 556 

vaindosa 656 

Racheolopha 421 

carnelunata 421,422 

coenilea 421 

confluaria 422 

continuata 422 

derasa 422 

extenaata 4"2B 

florepicta 424 

lilacina 424 

longipalpis 425 

nivetacta 425 

pallida 426 

rubest^ens 423 

sporadatii 426 

Recent  Additions  to  the  Exhibition  Series 
of  Vetebrate  Fossils.    Notes  on  Some,  by 

Charies  W.  Gllmore 607 

Recurvaria  doreivittella 724 

elachistella 725 

Redlichia 564 

Rehn,  James  A.  G.,  Descriptions  of  Three 
N«w  Species  of  Katydids  and  a  New  Genus 
of  Crickets  from  Coet*  Rica 597 


.    '  Page. 
Rehn,  James  A.  G.,  Notes  on  South  Ameri- 
can Grasshoppers  of  the  Subfamily  Acri- 
dinsB   (Acrididae),  with   Descriptions  of 

New  Generaand  Species 371 

Renia 127 

bipunctalis  : 128 

cacalis 127 

ordenalis 127 

Review  of  the  American  Mothsof  the  Genus 

Cosmopteryx  Hilbner,  by  August  BuFck.  707 
Review  of  the  Sand  Lances  or  Ammodytidse 
of  the  Waters  of  Japan,  by  David  Starr 

Jordan 715 

Rhaesena '. 107 

jalapena 107 

nezeila 107 

rubromarginata  . . : 107 

Rhamdlagilli i 769 

jenynsii 769 

Rbamphcehynchus  gemmingi 607 

phyllurus 607 

Rhexidermus 171 

japonicus 171 

Rhimphalea 182 

dubia 182 

Rhinidictya  parallela 52,63 

Rhinidictyonidte 36 

Rhlnobatidee .' 763 

Rhinobatus  glaucostigma 768 

leucorhynchus 768 

Rhinogobius  hadropterus 700 

nagoyae 147 

Rhinolophidte 824 

Rhinolophus  affinis 824 

calypso 819, 824 

Rhinopora  verrucosa 53 

Rhinosus 788 

Rhodeus 145 

ocellatus 146 

oryzre -. 144 

Rhogadins 197 

Rhogadinl 198 

Rhogas 198 

fuscomaculatus 198 

japonicus 199 

Rhomalea  miles 661 

speciosa 651 

stolli 651 

Rhombotrypa  quadrata 21 

Rhopalonaria  pertenuis 55, 56 

Rhoeologla 124 

pallida 124 

Rousettus  amplexicaudatus 8t4 

Ruminant,  A  New,  from  the  Pleistocene  of 

New  Mexico,  by  James  Williams  Gidley . .  165 

Sagenella  striata 63, 54, 60 

Salamander  fiom  North  Carolina.    A  New, 

by  Leonhard  Stcjneger 559 

Salamander,     Spelerpes     Maculicaudus 
(Cope).    The  Life  History  of  the  Cave,  by 

Arihur  M.  Banta  and  Waldo  L.  McAtee. .  67 

Salarias  andersoni 708 

enosimse 708,705 

tanegasimse 704 

Sand  Lances  or  Ammodytldae  of  the  Waters 
of  Japan.  A  Review  of  the,  by  David  Starr 

Jordan 715 
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Sangalopsis 503 

mediata  .  508 

Santo   Domingo.     New   Fi«hes   from,    by 
Barton  W.  Evennann   and    H.  Walton 

Clark a'Sl 

Sarda  chilensis 761,784 

Sardinella  flmbriata 778 

Sayonara 145 

satmimee 145 

Scaphnra  vigorsii 237 

8capteri8cii8  borellli 243 

cameroni 243 

Scea 412 

auriflamma 412 

obliquaria 412 

SceneUa 571 

clotho..; 672 

dilatatiw 665,666,571 

8<'hapbura  vigorsii 237 

Scbaus,    William,    Descriptioiw     of    New 

South  American  Moths 85 

Scharjima 108 

angustipennis 109 

Soh  istoce  rca 675 

deailienH 675 

flavofajwiata 675 

infumata ". 676 

lineata 676 

pallens 676 

paraiiensis 676 

peregrina 676 

Schistocolpia 460 

crinita 461 

Schuehert,  Charles,  A  New  American  Pen- 

tremile 759 

Sciecna  deliciopa 794 

fasciata 793 

gilbert!   794 

Sciainida? 793 

Sciagraphia 625 

stabilata 525 

Scinascopus 172 

albomaculutus 173 

japonicufl 172 

Scomber  japouicus 761, 783 

Scombrldte 783 

Scopa«  obesus 689 

Scoriopsis 503 

nigrivenata 603 

Scotura 412 

discolor 412 

flavicapilla 412 

nigrata 412 

Scotusaa 688 

brasiliensis 689 

impudica 688 

rubripes 688 

Scyllina ; 384 

borrellii 388,637 

brunneri 385 

conspersa 385 

picta 385 

schLstocercoides 388 

umlthi 385, 387 

«uffu8a 385 

unif  ormis 884 


Page 

Scyllina  varipes 386,387 

Scythris  impodtella 730 

Seal  from  the  Miocene  of  Maryland.  De- 
Hcription  of  a  New  Genus  and  Speciefi  of 

Fossil,  by  Frederick  W.  True 836 

Scale.  Alvin,  and  David  Starr  Jordan,  De- 
scriptions of  Six  New  Species  of  Fishes 

from  Japan 14S 

Sebastia 473 

assimilia  ..1 473 

balteata 474 

deldaria 473,474 

i                  dormlta 475 

,                  humerata 475 

I                  maleformata 474 

I                  oil  varia 476 

pallidistriga 476 

I  Selene  vomer 786 

j  Semiophoia 102 

bastula 102,1(6 

'                        punctula 108 

Semiota  inamoenella 734 

I                   operosella 734 

I  Semiothlsa 526 

abrupta 626 

atomaria 627 

carpo 529 

decorata 627 

f ervena 528 

hetcrogenata 528 

lapidata 528 

liquata 529 

multisUiaU 529 

plurimaculata 580 

puuctistriata 580 

sarda 631 

subfulva 631 

subvalida 827 

Sem  iothisinee 525 

Series  of  Vertebrate  Fossils.    Notes  on  Some  • 
Recent  Additions  to  the  Exhibition,  by 

Charles  W.  Gilmore 607 

Serranidae 787 

Setomorpha  operosella 734 

ruderella 734 

Shantungia  spinifera 664 

Siculodopeis 406 

dubia 406 

gracilinea 407 

Sicydium  buscki 854 

punctatum  8» 

Silurian  Bryozga.  A  Study  of  the  James 
Types  of  Ordovician  and,  by  Bay  8.  Sass- 
ier   1 

Siluridae ^ 764 

Slmbos .' 167 

Simons,  P.  0.,OnaCollectionof  Fishes  made 
by,    in  Ecuador  and    Peru,   by   Edwin 

Chapin  Starks 761 

Sinipta 622 

dalmani 630 

Sinopa 203,205,230,281 

grangeri 204,206,208 

major 204,206 

minor 204 

opisthotoma 204 
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BHtopa  rapax 204,206 

8inopa,  The  Osteology  of,  A  Oreodont  Mam- 
mal of  the  Middle  Eocene,  by  William 
Diller  Matthew 203 

Sitotroga  cerealella 722 

Six  New  Species  of  Fishes  from  Japan.  De- 
scriptions of,  by  David  Starr  Jordan  and 
AlvinSeale 1« 

Snyder,  John  Otterbein,  and  David  Starr 
Jordan: 
A  Synopsis  of  the  Sturgeons  ( Acipense- 

rldse)  of  Japan 897 

On  a  Species  of  Loach;  Miagumus  De- 
cemcirrosiLs  (Basllewsky )  from  North- 
em  China  833 

The  Giant  Bass  of  Japan RIl 

Solenoplcura -      598 

pauperata 666,'i>90, 593 

Sorj'gaza 121 

acutalis 121 

South  American  Geometrld  Moths.  De- 
scriptions of  New  Genera  and  Species  of, 
by  William  Warren 899 

South  American  Grasshoppers  of  the  Sub- 
family Acridinse  (Acrididie),  with  De- 
scriptions of  New  Genera  and  Species. 
Notes  on,  by  James  A.  G.  Rehn 871 

South  American  Moths.  Descriptions  of 
New,  by  William  Schaus 85 

Southern  Texas,  Tineld  Moths  from,  with 
Descriptions  of  New  Species,  by  August 
Busck 721 

npathalium 639 

hispidum 639 

Spathiina' 200 

Spatiopora  maculosa 30 

Species.  List  of  Fishes  Collected  on  Tanega 
and  Yaku,  Offshore  Islands  of  Southern 
Japan,  by  Robert  Van  Vleck  Anderson, 
with  Descriptions  of  Seven  New,  by  David 
Starr  Jordan  and  Edwin  Chapin  Starks  . .      095 

Species,  Notes  and  Descriptions  of  Upper   . 
Carboniferous  Genera  and.  New  Ameri- 
can Paleozoic  Ostracoda,  by  Edward  O. 
Ulrlchand  Ray  S.  Bassler 149 

Species.  Notes  on  South  American  Grass- 
hoppers of  the  Subfamily  Acrldinse  ( Acri- 
dldae),  with  Descriptions  of  New  Genera 
and,  by  James  A.  G.  Rehn 371 

Species  of  Ctenocyathus  from  Califoni In  mid 
the  Brazilian  Astrangid  Corals.  A  New, 
by  T.  Wayland  Vaughau 847 

Speciesof  Fishes  from  Japan.    De^'ripti:)U 
of  Six  New,  by  David  Starr  Jordan  and 
AlvinSeale 143 

SiKX-ics  of  Fossil  Seal  from  the  Miocene  of 
Maryland.  Des<Tlptlou  of  a  New  Genus 
and,'  by  Frederick  W.  Tnu' 8a-> 

Species  of  Katydids  and  a  New  Genus  of 
Crickets  from  Costa  Rica.  Descriptions 
of  Three  New,  by  James  A.  G.  Rehn 597 

Species  of  Ix>acli;  Mi.xgumus  Decemcir- 
rofius  (Basllewsky)  from  Northern  China, 
by  David  Starr  Jordan  and  John  Otter- 
bein Snyder 83:J 


Page 
Species  of    South    American    Geometrid 
Moths.    Deecrlptionsof  New  Genera  and, 

by  William  Warren 399 

Species  of  Threadfin  (Family  Polynemida?) 
from  Japan.  Description  of  a  New,  by 
David  Starr  Jordan  and  Richard  Critten- 
den Mc*Gregor 813 

Species.  Tineld  Moths  from  Southern  Tex- 
as, with  Descriptions  of  New,  by  August 

Busk 721 

.'Specimen  of  FungiaConclnnaV'erril.  Three 
New  Funglie,  with  a  Description  of  a 
Specimen  of  Fungla  Granulosa  Klunzin- 
ger  and  a  Note  on  a,  by  T.  Waylind 

Vaughan 827 

Spelerpes  bilincatus 71,77,81 

guttolineatUM 81 

longicaudus G7, 68, 69, 81 

macullcauda 68 

maculicaudus 07,  OS,  C9, 70, 71, 79, 81 

.Spelerpes  Macaulicaudus  ((^ope).  The  Life 
History  of  the  Cave  Salaman- 
der, Ujr  Arthur  M.  Banta  and 

Waldo  L.  Mc  A  tee 67 

ruber 71,80,81 

Spheroidesfurthi.. 798 

Sphy ma  liburo 763 

tudes 768 

zygsena 761 

Sphyrnldffi 763 

St4irk.s,  Edwin  Chapin,  and  I  avid  Starr  Jor- 
dan. List  of  Fishes  Collected  on  Tanega 
and  Yaku,  Offshore  Islands  of  Southern 
Japan,  by  Robert  Van  Vleck  Anderson, 
with    Descriptions    of     Seven    New 

Species 695 

Starks,  Edwin  Chapin,  On  a  Collection  of 
Fishes  made  by  P.  O.  Simons  in  Ecuador 

and  Pcm 761 

.  taurorhectus 376, 022, 632, 684 

brevipennis 377 

longicomis 376,377,633,634 

variegatus 377 

Slclrodon  validum 239 

Stejneger,  Leonhard,  A  New  Salamander 
from  North  Caro- 
lina       559 

A   New    Tree  Toad 
from  C<wta  Rica..      817 

Stelgistmm  raororane 146 

Stellifer  minor 793 

Stenalcidia 520 

nitcns 520 

Sleuichneuraon 170 

sapporoensis 170 

Stenoplastis 413 

transversa 413 

Stenopola 661, 669 

bohlsii 661 

(Oxyblepta)  puucticeps 661 

puncticeps 661 

Slenopora  fibrosa 2 

Stenotheca 573 

simplex 565,566,573 
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Stenotrachelys  .'. 520 

iuimlariB 520 

Stephanocare  richthofeni 664 

Stereolepis  gigas 842,843 

isohinagi 841 

StereoteUix •. 381 

paralogistesi 381 

8ternopygidt£ 777 

8ternopygu«  sequilabiatus 777 

Sterrha 437.461 

f arada 461 

inflceU 461 

Sterrhinse 427 

Stiotopora  clathratula 87, 60 

vanclevii 47 

Stictoporella  flexuosa 53, 54 

interstincta 54 

iStigmatella  clavis 55 

dychei 54 

Btirapleura 390,622,634 

bninnea t.      390 

obscura 390 

pallida •. 390 

variabilis T. 634 

Stomatopora 1,11 

delicatula 65 

-tenuiasima 55, 56 

?  lichenoides 50,60 

ludlowcnsia 57, 60 

proutana 55, 56 

tenuissima 56 

tubularis 67,58,60 

Strepula  concentrica 160 

Study  of  the  James  Types  of  Ordovlclan 

and  Silurian  Bryozoa,  by  Ray  S.  Bassler. .         1 
Sturgeons  (Aeipenserida?)  of  Japan.    A  Syn- 
opsis of  the,  by  David  Starr  Jordan  and 

John  Otterbein  Snyder 397 

Stypolophus  brevicalcaratus 204 

Insectivorus 204 

hians 204 

pungens : 204 

whitlffi 204 

Suidae 820 

Sumatra.   The  Mammals  of  Engano  Island, 

Wesl.by  Gerrit  S.  Miller,  jr 819 

Sus  andamanensis 747, 754 

babi 748,752,753,820 

barbatus 737, 739, 741, 742, 743 

cristatus 744,745,747,749 

gargantua 743 

jubatulus 745, 746, 750 

jubatus 745,746,750 

longirostris 738, 739, 740 

mimus 747, 753, 754 

natunensls 748, 753 

niadensis 747, 751 

nicobaricus 747, 754 

oi 738,741 

peninvsularis 748, 749 

rhlonis 747, 748 

verrucosus 738 

vittatus 745,747,748,752 

Sychnoleter 182 

japonicus 182 
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Sylviella  jacksoni 807 

micnira 807 

Sylvietta  whytil  jacksoni 807 

Sylviidee 805 

Symphyloxlphus 603 

magniAcum 603 

Synaphe 152,163,155 

Syncrenis 657 

ustimargo 557 

Synelys 462 

irmfata 462 

SyngnathidfiD 696,783 

Syngnatbus  starksi 783 

Synopsis  of  the  Sturgeons  (Acipen8eridse)of 
Japan,  by  David  Starr  Jordan  and  John 

Otterbein  Snyder 397 

Synoptic  List  of  Paraguayan  Acrididse,  or 
Locusts,  with  Descriptions  of  New  Forms, 

by  Lawrence  Bruner 613 

Symola 325 

serotina S34 

vitrea 324 

Syrphoctonus 183 

atamiensis 183 

Tachyphyle 426 

seretincla 427 

cofitiscripta 426 

subflata 427 

undelinea 427 

Tachysurus  equatorialis 766 

steindachneri 768 

Tseniocampa 104 

naol  ina 1 04 

Tamarrha 728 

bittenella 730 

delliella 780 

niveosella 729 

Tanega  and  Yaku,  Offshore  Islands  oi 
Southern  Japan,  List  of  Fishes  collected 
on,  by  Robert  Van  Vleck  Andeiso  i,  with 
Descriptions  of  Seven  New  Species,  by 
DaA'ld  Starr  Jordan  and  Edwin  Cbapin 

Starks 696 

Tchagra  senegalensis 810 

Tchitrea  ferret! 807,808 

perspiciUata 807, 808,  H)9 

suahelica 809 

suahelica 807.808 

viridls 807,808 

Teinistion  lansi 564 

Telphusa  acaciella 722 

longifasciella T28 

Temelucha 185 

japonica 186 

Tenistion  sodeni 564 

Tephrina SSI 

albi8C(*tH 532 

confertistriga 532 

Tephrinopsis 583 

Indeterminata 533 

Tephroclystia 477 

anita 477 

antaria 477 

brunnetcosta 486 

cabira 487 
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Tephroclystia  cerclna —  479 

conduplicata 478, 486 

consoFM 479 

cupreata 491 

deflnebriata 479 

dentosa 478 

discipunta 480 

gaumaria 481 

gofilina 481 

bastaria 481,483 

belenaria 482 

Indecisa 482 

inkequens 483 

kurtla.* 483 

leucographata 483 

magnlpuncta 491 

mediobninnea 484, 485 

mollita 484 

XDUsclfltrfgata 486 

parclnifa 485 

peroHvata 486 

pictimargo 487 

planipenhis 487 

reuca 487 

rubellicincta 486 

sellia 488 

semilignata 488 

semirufescens 489 

siibalba 489 

fnibmiranda 490 

sylpharia 490 

uvaria 491 

violetta 491 

westonarla 492 

Tctanorhyncbus 618 

angostlrofitris 619 

borelHl 619 

bumilia 619 

Tetragon  opterus  f es  tse 776 

peruanus 776 

nitllus 777 

Tetraodontids 798 

Tetrix  annodseus 614 

cnemidota 616 

Tettigldea 614, 616 

gracilis 616 

raultlcoetata 616 

TettlglnsB 613,614 

Texas,  Tlneld  Moths  from  Southern,  with 
'    Descriptions  of  New  Species,  by  August 

Busck 721 

Thalassoma  cupido 699 

The  Life  History  of  the  Cave  JSalamander, 
SpelerpesMaculicaudus  (Gope),  by  Arthur 

M,  Banta  and  Waldo  L.  McAtee 67 

The  Locustidse  and  Gryllidse  (Katydids  and 
Crickets)  Collected  by  W.  T.  Foster  in 

Paraguay,  by  A  ndrew  Nelson  Caudell 235 

Theronia 181 

japonica 181 

Threadfin  (Family  Polynemidse)  from  Ja- 
pan. Description  of  a  New  Species  of,  by 
David  Starr  Jordan  and  Richard  Critten- 
den McGregor 813 

Proc.  N.  M.  vol.  XXX— 06 66 
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Three  New  Fungiw,  with  a  Description  of 

a  Specimen  of  Fungia  Granulosa  Klun- 

zlnger  and   a  Note  on  a  Specimen  of 

Fungia  Concinna  Verrill,  by  T.Wayland 

Vaughan 827 

Three  New  Species  of  Katydids  and  a  New 
Genus  of  Crickets  from  Costa  Rica.  De- 
scriptions of,  by  James  A.  G.  Rehn 597 

Tiberia 825 

Timallidse 805 

Tinea  croceoverticella 735 

f uscopul vella : 736 

niveocapitella 735 

Tlneld  Moths  from  Southern  Texas,  with 
Descriptions  of  New  Species,  by  August 

Busck 721 

Tineidae 731 

Tineina 721 

Toad  from  Costa  Rica.    A  New  Tree,  by 

Leonhard  Stejneger 817 

Tortrlcodes 122 

dulcena 123 

paulensis 122 

Toxopterus 376,622,629 

ruinlatus 876,629 

Trachinotus  Carolina 786 

kennedyi 786 

paloma 786 

Tree  Toad  from  Costa  Rica.  A  New,  by  Leon-  M 

hard  Stejneger 817 

Triacodon  aculeatus 204 

fallax 204 

grandis 204 

nanus 204 

Triarthus  becki 9 

Tricentra 454,462 

aurlllmbata 462 

biguttata 462 

brunneomarginata 463 

col  1  igata 468 

consequens 464 

flavistlgma 464 

tgnefumosa 465 

percrocea 465 

vinosata 466 

Triceratops  calicomis 608 

Trlcbidlon 814 

Trileuca 106 

ochracea 106 

Trilobita 573 

Trimerotropis 637 

pallidipennies 637 

Trlommatodes 114 

angulata 114 

Trioxys 187 

Tripterygion 700 

Triptychus  niveus 323 

Tritemnodon 205, 225, 229 

agllis 206,208,217 

(LImnocyon)  agills 206 

whitise 208 

Trlstira 388 

bergl 388 

Trochlodes 470 
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Trochiodee  cacbara 470 

snbpohliata 470 

Tropldacris 656 

crIstaU 656 

dux 656 

Tropidonotus  angulatus 646 

dlflcoideus 646 

laevipe« 648 

modestus 646 

scabripes 648 

Tropinotua 645 

affinis 646 

angulatuB 646 

diacoideus 646 

gracilis 648 

laivipea 647,648 

llneatua 648 

modestuB 646 

regOlaris 647 

scabripes 646,648 

serratus 644 

True,  Frederick  W.,  Description  of  a  New 
Genua  and  Species  of  Fossii  Seal  from  tbe 

Miocene  of  Maryland 835 

TruxallnK 613,621 

Truxalls 621,625 

adspersa 625 

brevicomis 625 

(Orphula)  pagana 126 

punctata 628 

viridula 625 

Trypboninse 182 

Tryphonlni 182 

Turbonilla  acosmla 389 

(BabelU)  cailatior 847,367 

cselata 347 

Candida 342 

(Cbemnitxia)  abeeida 337,367 

acosmia 339,367 

actopora 339, 367 

approximata...  337,367 

crenulata 340,366 

dunkeri 336,367 

garrettiana 339 

infantula 338,367 

multigyrata....  835,367 

cingulata 344 

(Cingulina)  cingulata 344,367 

laticin- 
gula.  344,367 

dunkeri 386 

elongata .* 347 

(Lancea)  elongata 847 

peasei 347 

(Lancella)  bella 346,367 

peasei 847 

monocycla 342 

(Monnula)  aulica 845,367 

pbili^piana 845,867 

multigyrata 336 

(Nislturris)  crystainna 341,367 

obellseus 339 

perfect* 837 

pbilippiana 345 

(Pyrgisculus)  candidissima ..  342,367 
(Pyrgiscus)  mumia 346,367 
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Turbonilla (Strioturbonilla)  monocycla..  342,967 

obellscus 338 

secura 339.966 

sulcata 339 

varicosa S45 

Turpllia  grand  is 597 

obtusangula 597 

punctata 697 

subinermis 239 

Turtur  capicoia  damarensis 802 

tropica 802 

tropicus 802 

semitorquatus  intermedins Wl 

Two  New  Naiads.    Descriptions  of,  by  Paul 

Bartsch $93 

Tylosuridse 781 

Tylosurus  fluviatiUs 782 

Jordan! ^ 781 

scapularis 782 

Types  of  Ordovlcian  and  Silurian  Bryozoa. 

A  Study  of  tbe.  by  Ray  S.  Bassler 1 

Typblomolge  ratbbuni 70 

Typhlotriton  spelsBus. TO 

Tyrissa 120 

carola 120 

Ulricb.  Edward  O.,  and  Ray  S.  Bassler.  New 
American  Paleozoic  Ostracoda,  Notes  and 
Descriptions  of  Upper  Carboniferous  Gen- 
era and  Species 149 

Ulrichia 155 

Untomia 727 

untomiella 727 

Upper  Carboniferous  Genera  and  Species, 
Notes  and  Descriptions  of,  New  American 
Paleozoic  Ostracoda,  by  Edward  O.  Ulricb 

and  E(ayS.  Bassler 149 

UraniidflB 399 

Vanesia  exarata ." 868 

Vaugban,  T.  Way  land, 

A  New  Species  of 
Coenocyatbus 
from  California 
and  tbe  Brazilian 
Astrangid  Corals.  874 
Three  New  Fungiae, 
With  a  Descrip- 
tion of  Fungia 
Granulosa  Klun- 
zinger  and  a  Note 
on  a  Specimen  of 
Fungia  Concinna 

Verrill 827 

Venusrileyi 840 

Verrill,  Three  Fungise,  with  a  Description 
of  a  Specimen  of  Fungia  Granulosa  Klun- 
zinger  and  a  Note  on  a  Specimen  of  Fun- 
gia Concinna,  by  T.  Way  land  Vaugban ...  872 
Vertebrate  Fossils,  Notes  on  Some  Recent 
Additions  to  the  Exhibition  Series  of.  by 

Charles  W.  Gilmore 607 

Vespertilionidffi 825 

Vesperugo  imbricatus 825 

Vilema 674 

rugulosa 674 

Viverra 221.222 

ViverridfiB 820 

uigitizea  by  VjOOQIC 


INDEX. 


883 


Page. 

Vomer  Betiplnnis 786 

Walcott,  Charles  D.,  Cambrian  Faunas  of 

China 568 

Warren,    William,    Descriptions   of    New 
Genera  and  Species  of  South  American 

Geometred  Moths 899 

Waters  of  Japan.    A  Review  of  the  Sand 
Lances  or  Ammodytidse  of  the,  by  David 

Starr  Jordan 715 

West  Sumatra.    The  Mammals  of  Engano 

Island,  by  Oerrit  S.  Miller,  jr 819 

Xantharpyia  amplexicaudata 824 

Xenobius 197 

albipes 197 

Xenoecista 683 

pallldata 688 

trimaculata 533 

Xenomigia 418 

veninotata 414 

Xiphelimum «41 

amplipennis 241 

Xiphicera  trilineata 651 

viridicata 651 

Xiphidium  brachypterus 242 

longipes 242 

meridionale 242 

saltator 242 

strictoides 242 

strictum 242 
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Xiphiola  borellU 674 

Xiphocera  aerrata 644 

Xoridini 181 

Xylesthia  pruniramiella 784 

Xylinissa 97 

lignitis 97 

Yaku,  List  of  Fishes  Collected  on  Tanega 
and,  Offshore  Islands  of  Southern  Japan, 
by  Robert  Van  Vleck  Anderson,  with  De- 
scriptions of  Seven  New  Species,  by  David 

Starr  Jordan  and  Edwin  Chapin  Starks. .  695 

Yorkia 569 

orientalis 565,569 

wanneri 669 

Yponementidtt 721 

Zaglyptogastra 197 

abbottii 197 

Ziops  zuniensis ^ 166 

Zoniopoda 662 

emarginata 655 

exilipes 654 

fissicauda 653 

Iheringi 658 

juncorum 658 

omnicolor... 666 

picta 655 

slmilis 652 

Ursata 652 

Zygolistron  trachysticum 666 
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